pEPARTMENT OF ENGINEER * } 


X-RAY 


EXAMINATION 
Per New Boiler Code 


IGHT years . 50 the General Electric X-Ray Corporation estab- 
listed a special department for the study of the industrial ap- 
plication of the x-ray, in view of developing apparatus and methods 
which would adequately meet the increasing requirements for the 
examination of fabricated metals. 

The new boiler code, which specifies the non-destructive test of 
fusion-welded vessels by means of the x-ray, finds us thoroughly 
prepared to meet the exigency—to immediately step in and relieve 
you of any problem pertaining to the selection of suitable x-ray 
equipment, its installation and technic of application. 

Let us give you the benefit of 35 years’ experience in the develop- 
ment and manufacture of x-ray apparatus, and as sole manufacturers of 
the famous Coolidge x-ray tube. Let us point out to you a large number 
of our installations for industrial radiography, including several recent 
installations to meet the requirements set forth in the new boiler code. 

Your investment in G.E. equipment will prove a sound one, from 
every standpoint. May we suggest that you investigate thoroughly 
our facilities to serve you. 


INDUSTRIAL HE DEPARTMENT 
GENERAL ELECTRIC X-RAY CORPORATION 


2012 Jackson Boulevard ¢ Chicago, Illinois 


OUR EXHIBIT AT THE NATIONAL METAL CONGRESS WILL INTEREST YOU. BOOTH C-63 
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USS Chromium and Chromium- 


Nickel Alloy Steels usher in a new 
Era of the Age of Steel—bringing 
the usefulness of this master serv- 
ant in a myriad of new forms—ex- 
tending the life and protecting the 
beauty of countless articles. 


Hir 
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It is natural that subsidiaries of the 
United States Steel Corporation 
should be major contributors to this 
new era. [he American Steel& Wire 


Company offers you Cold Rolled 


Strip Steel, Wire and Wire Products 
in USS Stainless and Heat-Resist- 
ing Alloy Steels, made to the high- 
est standards of the industry. 
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Our engineers and sales represent- VJ ALLOY STEELS F { 
atives will gladly assist you in deter- CHROMIUM-ALLOY = — CHROMIUM-NICKEL \ 
—_ . Ferritic Austeniti 
mining your requirements aa and eg aie ach 
on request we will send an interest- uss 27 USS 25-12 7 








ing booklet on U SS Chromium and [ender cen se ref the Cherm al) Foundation “ines 
. . » an upp rmany 
Chromium-Nickel Alloy Steels. 


AMERICAN STEEL & WIRE COMPANY 











. U Ie ‘ ' iia 
9 ALL PRINCIPAL CITIES 
Pacific Coast Distributors: COLUMBIA STEEL CO., San Export Distributors: U.S. STEEL PRODUCTS CO., New York 


The Ma tu f the United States Steel Cx ration listed below also produce U S§ § Stainless and Heat Res A +DANY 
AMERICAN SHEET AND TIN PLATE COMPANY NATIONAL TUBE COMPANY CARNEGIE STEEL COMPANY, AND ILLINOIS STEEL / 
Sheets and Light Plates Pipe and Tubular Products Bars, Plates, Shapes, Special Sex 
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Another Way to Test Welds 


OW much of the welding done in your plant 
improves your product to the extent that you 
can advertise it as a_ better product because it 1s 


welded?) Answering that question is a splendid quali- 
tative test of the efficiency of your welding depart-. 
ment. Some of the leading welding organizations in 
the country have already answered the question in 
their advertising. Others know that they could an- 


(And 


More advertising of good welds would stimulate those 


swer it satisfactorily. still others are doubtful. 
in the doubtful class to take more interest in the con 
trol of weld quality and bring their welds into the 
first class. Recent advances made in the welding art 
are apt to result in more advertising of welded prod- 
ucts, so that the public will expect the benefits of the 
best welding practice. In the future, then, a failed 
weld will reflect on its maker, rather than on the proc- 
If your welds will stand the advertising 


test now you should 


ess used. 
be letting the world know about 
it, because you cannot fail to profit from rapid public 
acceptance of the welded joint as being the ideal kind 
metal product. 


of joint in any 
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Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain th 


most accurate information obtainable relating to welding  s saenaaiees ad 


supplies. Che advertising section includes the principal manufactur rs 











ACETYLENE (Compressed in Cylinders) 


Air Keduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 


ACETYLENE CYLINDERS 
Pressed Steel Tank Co 


AOETYLENE WELDING WIRE 


Air Reduction Sales Co. 
American Brass Co. 
American Steel & Wire Co. 
Atlas Foundry Co. 
Bastian-Blessing Co. 
Central Steel & Wire Co. 
Fusion Welding Corporation 
Haynes Stellite Co. 

Hollup Corp 

Imperial Brass Mfg. Co. 
Koro Corporation 

Linde Air Products Co. 

Page Steel & Wire Co. 
Roebling, John A., Sons Co 
Revere Copper & Brass Incorpor 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co 
Steel Sales Corp. 

Btoody Co 

Torchweld Equipment Co. 
Weldit Acetylene Co. 
Wickwire Spencer Steel Co. 
Williams & Co 


ACID RESISTING ROD 
Central Steel & Wire Co 
Fusion Welding Corporation 
Haynes Stellite Co 
Hollup Corporation 
Steel Sales Corporation 
Wilson Welding & Metals Co. 


ALUMINO-THEKMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Crown Aluminum Solder Co. 
Metal Bond Co 


ANNEALING FURNACES 
General Electric Co 
Westinghouse Elec. & Mfg. Co. 

APRONS (Asbestos) 

Holcomb Safety Garment Co 
Ideal Face Shield Co. 


seen INSULATED WIRE AND 
ABLE 


Contral Steel & Wire Co 


BLOW PIPES 
See “Torches” 

BOOKS 
Bastian-Blessing Co. 
Genera! Electric Co. 

Haynes Stellite Co. 

Hobart Brothers Co. 

Lincoln Blectric Co. 

Linde Air Products Co. 
Northwestern Mfg. Co. 

The Wolding Engineer Pub. Co. 

BRAZING OUTFITS (Gas) 

Air Reduction Sales Co. 
Bastian-Blessing Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Linde Air Products Co. 
Torchweld Equipment Co. 
Victor Welding Equipment Co. 
Williams & Co. 

BRAZING OUTFITS (Electric) 
Fusion Welding Corp. 
General Blectric Co 
Northwestern Mfg. Co. 
Warner Engineering Corp. 

BRONZE FILLER RODS 
American Brass Co. 
Bastian-Blessing Co. 

Centra! Stee! & Wire Co. 

Imperial Brass Mfg. Co. 

Koro Corporation 

oe Air Products Co. 

Revere Copper & Brass Incorporated 
Steel ‘Sales Corp 

BUFFERS 
R. G. Haskins Co. 

Keller Mechanical Engineering Corp. 

BUILDING-UP ROD 
Bee ‘Hard Facing Materials” 


BUTT WELDERS 

See “Electric Resistance Welders” 
OABLE (Are Welding) 

American Steel & Wire Co. 

Central Steel & Wire Co. 

Fusion Welding Corp. 

General Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Electric Co. 

Northwestern Mfg. Co. 

John A. Roebling’s Sons Co. 

Westinghouse Elec. & Mfg. Co. 

Wilson Welder & Metals Co. 
CARBIC 

Linde Air Products Co. 
CARBIDE 

Air Reduction Sales Co. 

Linde Air Products Co. 

National Carbide Co. 

Shawinigan Products Corp. 
CARBON (Blocks, Paste, Electrodes, eto.) 

Air Reduction Sales Co. 

Central Steel & Wire Co. 

Electric Arc Cutting & Welding Co. 
CARBON BURNING EQUIPMENT 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Linde Air Products Co. 

Torchweld Equipment Co. 

Victor Welding Equipment Co. 
CAST IRON SOLDER 

Crown Aluminum Solder Co. 

Metal Bond Co. 
CAUSTIC POTASH 

Innis, Speiden & Company 
CUTTING APPARATUS, Oxy-Acetylene 

See ‘‘Torches, Welding and Cutting” 
CUTTING ELECTRODES (Electric Arc) 

Fusion Welding Corp. 

General! Electric Co. 

Lincoln Electric Co. 

Westinghouse Elec. & Mfg. Ce. 

Wilson Welder & Metals Co. 
CYLINDERS (Acetylene) 

Pressed Steel Tank Co. 
CYLINDERS (Oxygen, Hydrogen) 

Harrisburg Pipe & Pipe Bending Co. 

Wm. Wharton, Jr., Co. 
DIAMOND SUBSTITUTES (Cast Tungsten 

Carbide) 
Haynes Stellite Co. 
Stoody Co. 


DRILLS, PORTABLE ELECTRIO 
G. Haskins Co. 
Keller Mechanical Engineering Corp. 
Stoody Company 
N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Burke Electric Co. 

Fusion Welding Corporation 
Genera! Electric Co. 

Hobart Bros. 

Hollup Corp. 

Lincoln Electric Co. 

Mattice Engineering Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Service Company 

Stoody Co 

U. 8. L. Battery Corp 
Welding Engineering Co. 
Westinghouse Blec. & Mfg. Co. 
Williams & Co. 

Wilson Welder & Metals Co. 


ELECTRIC BRAZING OUTFITS 
See “Brazing Outfits, Electric.” 


ELECTRIC RESISTANCE WELDERS 
Allan Mfg. & Welding Co. 
Federal Machine & Welder Co. 
General Electric Co. 
Service Company 
Taylor-Winfleld Co. 

ELECTRODES (Carben Arc Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Are Welding 
Allan Mfg. & Welding Co 
American Arc Welders 
American Steel & Wire Co 
Arcos, In 
Central Steel & Wire Co 
Fusion Welding Corporatios 
General Electric Co. 
Hollup Corp. 

Koro Corporation 

Lincoln Blectric Co. 
Mattice Engineering Co 
Page Steel & Wire Co. 
Roebling, John A., Sons Co 
Seneca Wire & Mfg. Co 
Steel Sales Corp. 

Stoody Company 

Titan Metal Pr« duc ts C 
Welding Enginge 
Wickwire Spencer Stee! Co 
Williams & Co. 

Wilson Welder & Metals Co 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Cc 
Burke Electric Co. 
Fibre-Metal Products Co 
Fusion Welding Corporation 
General Electric Co 
Hobart Bros. 

Hollup Corp. 

Lincoln Electric Co 
Mattice Engineering C, 
Northwestern Mfg. Co 
Owen Electric Mfg. Co 
Stoody Co. 

U. S. L. Battery Corp 
Westinghouse Elec. & Mfg 
Williams & Co. 

Wilson Welder & Metals Co 


ELECTRODE TIPS (Resistance Welding 
Elkon. Inc. 

FACE SHIELDS (Are Welding) 
Allan Mfg. & Welding 
American Optical Co 
Burke Electric Co 
Central Steel & Wire Co 
Fibre-Metal Products Co 
Fusion Welding Corporation 
General Electric Co 
Hobart Bros. 

Hollup Corporation 

Ideal Face Shield Co. 
Lincoln Electric Co 
Michigan Weldir pI 
Northwestern Mfg. Co 
Owen Eleetric Mfg. Co 
Stoody Company 

U. S. L. gore ts ( orp 
Welding En 

w entinghouse E lec & Mts 
Williams & Co. 

Willson Products, Inc. 
Wilson Welder & Metals Co 

FIREPROOF PLAST‘C MATERIAL 
Air Reduction Sales ‘To 
National Carbon Co. 

FLUE WELDERS (Electric) 
General Electric Co. 
Joseph T. Ryerson & Son, Ine 
Taylor-Winfield Co 

FLUXES 
Air Reduction Sales Co 
Anti-Borax Compound Co 
Bastian-Blessing Co 
Central Steel & Wire Co 
Imperial Brass Mfg. Co 
Dr. Fred Post 
Linde Air Products Co. 
Metal & Thermit Corp 
Metal Bond Co 
St. Paul Welding & Mfg. Co 
Torchweld Equipment Co 
Weldit Acetylene Co. 

GAS SAVING DEVICES 
Bastian-Blessing Co 
Harris Calorific Co 
Weldit Acetylene Co 

GASOLINE ENGINES 
Continental Motors Corp 

GLOVES 
Holcomb Safety Garment 
Ideal Face Shield Co 
Linde Air Products Co 
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Large Outlet for Steel 


ulv 4th. the Cleveland Plain-Dealer carried 
ot 


Was 


story the construction of a welded steel 


which in Cleveland at that 


ing which some interesting details are 


process m 
given 
issue. The newspaper report laid particular 


arge number of people who visited the new 
e it was in construction and upon the interest 
It is true that 
licated that the investment in the steel frame was 


er than that of a wood frame, but the differ- 


showed in the project. cost 


ind the advantages of the steel frame so great 
the 


r 1 has been developed toa point where it offers 


en were unanimous in their opinion that 


nt market for their product, the possibility 
ing that residence construction may well account 


1 


iter steel tonnage in the future than skyscraper con 

optimism is somewhat supported by later 
the effect that before this house was completed, the 
egan work on three more, all of them being built fo1 
ent Steel 


held back by excessive cost and unsatisfactory 


frame residence construction has un- 

se handicaps are slowly giving way before the 

ogress. Costs are being reduced through the media 

ical design and better acquaintance with erec- 

cation procedure. Similarly, the designs are be- 

¢ more flexible as the designers become better acquainted 

re and the qualities of the welded joint. When 

sin which architects are thoroughly acquainted 

ng processes and their possibilities, welded steel 

ences will not only be out of the experimental and 

building, but will also represent a market for 

ch will undoubtedly realize the fondest dreams 
ers of today. 


> 
he Customer Will Pay for Quality 


1) 


scussion of the new boiler code specications 
welding at the spring meeting of the American 


2 there was some interesting discussion re 
uirement for X-ray examination, from the point 
cost of such examination. The subject was 

{ the speakers in such a way as to point out 
rchasers of welded articles, and particularly 
vessels or power boilers, are willing to pay 
cost on account of its guarantee of quality 
me who are skeptical about such a statement 
they have been experiencing the doubttul 
4 ng ina buyer’s market during the past two o1 
lowever there have been enough repot ( 


ent months of actual « xperiences to prove that 
ot only willing, but anxious, to pay for 
tality hi 


quality, 
is been sold to them. It is unreason 
cheerful payment for quality workmanship 
that it the 


an X-rav examination or any othe 


er doesn't 
bered that 
method of 


suspect is in | 


product. 


inspection is fundamentally just 


roduction program for the purpose OT insuring 


nished product. There are at the present time 


inutacturers of welded products who have de- 
cedures and who are selecting their iterials 
that they ire able to produce welds of appar 

*)* 


> 





\ number of these manufacturers have 
dustrial and engineering papers 


welding. 


ently startling quality 
been using large space in 1 
} 
I 


to advertise their ability to do this kind of These 
contributing to the progress of the welding 


manutacturers are 


ineers some new lessons regarding 


industry by teaching eng 
Hundreds of other manu 
are overlooking an opportunity 


the dependability of fusion welding. 


pi 


to capitalize this new impression which is being created. They 


facturers ot welded oducts 


are making welded products, but they are failing to let the 
public know that their products are being improved by welding. 
\ great 
make a new and stronger appeal to the public by showing that 


many advertising managers have an opportunity to 


the welded product is a better product. Yet one seldom sees 


an advertisement directed to tl 
subject 


ie general public in which this 
is mentioned 


His Biggest Order 


HE proprietor of a very successtul job welding shop was 

relating some of his experiences in building up a business. 
His first order from one customer came from a plant 50 miles 
away, and the amount charged on the order was only 75 cents. 
However, this job created a steady customer, and the welder 
proceeded to enumerate some of the subsequent jobs which had 
been received from the sami 


source. One of the group who 


was listening to the story interrupted to ask for details about 
the biggest job ever handled for that particular customer. The 
welder immediately replied, “Il have always considered that 
that 75-cent job was the biggest job on this account for the 
reason that it was the first job. It gave me an opportunity 
to show that the workmanship in my shop did not depend 
upon the size of the order, and the customer was so impressed 


by it that | am sure he has never lost his confidence in my 
shop. I think that I have continued to get all of his business 
since that first experience, without any exertion, simply be 
cause that first little job did all of the selling for the jobs 
which have followed here is certainly something here for 
the job welde: think about every time he gets a new cus 
tomer. 
> 


You'll Find It in Boston 


NETTING back to nort business conditions involve 
J more than merel trend toward a greater volume. oft 
production Poo mu duction at too little profit has just 
been causing this country he of trouble. Normaley should 
include dividends for stockholders on whatever volume. ot 
business is handled. In the welding industry the develop 
ments toward more profitable operation are rapid. Every 
vear witnesst nt contributions and 1931 is no excep 
tion. The welding minded man can help his firm take step 
toward a better showing y getting posted on the offering 
of this vear, which he concentrated in the National 
Metal Congress and Exposition at Boston next month. In 
the meeting root in the hotel lobbies and in and around 
thre exhibits he vill find the intormation he needs the most, 
whether it conce thre ethods, machinery or materials 
\fter all, this big metal event was established to serve as a 
national annual check-uy 1 etal working practices lo 
miss it is to fall behind and be poorly prepared to meet the 
competitl ot bette | ints 
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with the WYeu- 
RESO Cutting Torch 


Here's the newest Rego development—a cutting torch that 
is 33 1 3% faster by actual test. It is the lightest weight 
heavy duty cutting torch ever produced. 


Yes, and it's as tough as it is light. Because it is made 
of metals specially alloyed to resist the battering that a 
New Rego CC Cutting Torch busy cutting torch is sure to get. 
with 3 tips—choice of 90,75, 
a ee But the real story of this new Rego Cutting Torch is a story 
Piten cals of performance. Rego engineers have perfected a tip and 
method of gas mixing that not only speeds up cutting but 


‘4 OO uses less fuel gas and oxygen to do it. You know that 


means economy—actual dollars and cents saving. 


; Interchangeable head angles—seamless Monel metal tubes 
(Bottom lever will be furnished 
unless otherwise specified) —small size Monel head—accessible high pressure valves— 
taper seated joint in head—these are just a few of the im- 
provements and refinements that Rego has put in this new 
CC Cutting Torch. Nothing has been overlooked to make it 
the best, most efficient, most all around satisfactory cutting 
torch possible to buy. 


Get one. Order one today. It will change all your old 
ideas of cutting efficiency. 


THE BASTIAN BLESSING COMPANY 
246 E. Ontario St. Chicago 
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ow to Sell Welded Pipe Assemblies: 


A Working Knowledge of the Cardinal Points of Pipe Erection 


and Their Application by Welding Overcomes Sales Resistance 


By A. L. Byfield? 


n approach perfection as nearly as it satisfies 
ints required of a good job. These cardinal 
piping are well worth knowing, because they 
ints not quite observed by the architects and en- 
mselves. In other material 
be the man 


words, the welding 


He will 


to during the conversation if he brings out 


ave a little edge there. 

listened 
its clearly. 
take them one by one. The first point is: Piping has 


b connect two objects in the shortest possible way which 1s 
of course, with other requirements. 





second point is that it shall contain as few mechanical 
nossible 
rd point is that the piping design shall inherently 
f expansion and contraction caused by the tem- 
tterences. 
point of the design is that the piping shall not 
re space than is absolutely necessary and shall by 
s obstruct valuable space. 
} fifth point of design is that the piping shall be flexible 
take up vibration in itself, not transmitting it from 
the other. 
oint is: The streamline flow which has to be 
the design of the pipe. 
The 
specially at junctures where two bodies of liquids 
gether or where one body of liquid is divided in two 
ecessary to get the proper quantities, without fric- 
ditferent in different directions. 
point is that the design of the piping shall be 
n connecting similar objects, especially as to the 


This is very often neg- 


ecte rdinary piping. streamline flow is very im- 


branches, 


es, SO as to minimize the possibility of an error 

t the operator. 
ping materials are concerned, the piping should 
geneous, that is of the 
sible. This would avoid the difference in ex- 
ethcients between one part of the piping and the 


same material all the way 


erwise at the point where materials of different co- 
a break of 
\gain, the wall thickness 
Then the 
is to reduce the 


<pansion meet, there is bound to be 
ther in the pipe line. 
uld not be weakened at any point. 
ld that 
to reduce the weight of supports and hangers. 


be as light as possible ; 


it must be of large enough size to keep the 
as possible, and lastly—it ought to be made 
irts as possible 

g consists of only four basic elements, if | 
the valves which are necessary in any kind of 
l That 


have 


vill be three left if we take valves out. 
Then for a change of direction, we 


ind where a connection is necessary for plant 


ilves, a welding flange will be used 

hree elements the entire piping can be put to- 
mplest Way. The wall thickness of the pipe 
point will be kept the same, whereas, in old- 


g where flanges were attached by threads to 


ipe, the wall thickness was reduced bv almost 


architect or engineer carefully specified the 


it t 


wall thickness of the pipe, nevertheless he overlooked the tact 
that the piping cannot be stronger than its weakest point, 
which is at the threads 

From any good drawing of an installation made by welding 
it is possible to show how all the other requirements of good 


piping are carried out in a welded design. For that matter, 


22- PIECES To UR CHASED AT LOWEST PREVAILING 
CONTRACTORS PRICES POR $154" NOT INCLUDING 
PRICE OF BOLTS ® GASKETS FOR |7-MECHANICAL JOINTS 
22- PIECES To INSTALL 
TOTAL WEIGHT APPROX I664 LOS 
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6.4 BLANK FLANGE mea 
Figure 1. Typical Drawing or a Flanged Pipe 
Assembly. 
it is best to take any of the architects drawings, or take any 


part of it and make a sketch for him, showing how that part 
You can prove to him that the welded pipe 
line will be superior to the fitted line by virtue of the fact 


that the welded design: 


will look welded 


1. Eliminates 


2. Connects the objects in the shortest way by its free 


almost all of the mechanical joints: 


dom in using any angle in turning, angles which in 
fitted piping would require odd specials ; 

3. Takes up only as much space as is necessary to sur- 
round the liquid conveved. 


like, 


In other words, it has no 


salient points for instance, a multiciplicity of 


Hanges ; 
+. Enables any straight run of pipe between two turns 
to act as a medium for expansion because the weld 


at the turns cannot be loosened by the repeated 


vements of the 


straight runs; 


>. Follows the stream of liquid by Tube-Turn sweeps 


welded In as nozzle: 
only half of the weight of the fixed piping; 


posed 


6. Is often 


7. Is con only of three simple parts. 


The result of an interview of this sort with the architect 


or engineer is that he at least consents to allow welding as an 
alternate, unless he is very old-fashioned and wouldn't change 
his fitted piping design until all the ‘rest of his calleagues had 
changed theirs first Usually he refers the whole matter to 
his contractors, if he 1ob which is to be let, and asks 


the welding material sale to go and try his hand on the 


contractors lf the contracto would follow the suggestion 
without raising the price, then he will consider the welding 
design 

This is result enough, because we know that welded piping 
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Phe contractot il 


point out parts of the piping 


to prove that welding is cheapet 
ase vou can take the entire layout 
hguring out tor him a cut-and-d 
how much that job wil shop welded and ship 
field in large welded units. If standard materials are used, 
flanged fittings are usually specified down to and_ inclusive 
$4 inch : & leavy materials are used. then tl ] 


around 2 3 inches 


As a} al rule we may say that we can 
flanged Wi h a welded rob at a lowe COs 


tractor, course, wouldn't believe this without 


TWO PIECES TO BE PURCHASED FOR *\46 5 

NO BOLTS OR GASMETS-NO MECHANICAL JOINTS 
TWO PIECES TO INSTALL 

TOTAL WEIGHT 639.86. 
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This Welded Assembly Replaces All 
Fittings Shown in Fig. 1. 


have to make him a valid quotation on his job so he may 
compare it with his fitted cost. For instance Figure 1 shows 


a drawing which the contractor made. The architect in this 


e just a lineal layout and told the contractor to put 

details Chis is not unusual because many architects 

don't give the same exhaustive attention to piping problems 

do to the rest of their jobs 

he contractor laid out this pressure reducing plant Ihe 

high pressure steam is coming in on the three-inch line, and 

1s reduced to low pressure by reducing valves at two places, 

at the 2'% and 2 in. nozzles. He has a 2-in. high pressure 

bypass between the high pressure header and the low pressure 

headet Chen he heads the reduced pressure Sstean 
heating lines 

‘ize the design at all but will take it exactly as 

Now we can make a welded design, exactly tl 


same ; i fitted design. (See Figure 2.) He used twenty 


it 


pieces tor the fitted design and we show that we can replace 
these 20 pieces with two welded pieces. The cost of thes 

lded pieces, welded exactly to the fitted dimensions, 
costs s than the flanged fittings and flanged pipe alone, n 
counting the cost ot the bolts and gaskets 

We leave it up to the contractor now to figure how much 
it would cost him to install the twenty pieces of the fitted 
design as compared with the two pieces of the welded design 

He sees at once that welded piping can be erected in half a 
day, whereas he figured that the fitted job would take nearly 
a week. Having given him a valid quotation for the two 
welded pieces we would then leave it to him whether he would 
order the main pieces welded as offered, or whether he would 
want to do the welding with his welders. 

\fter the contractor is sold on welding there is very often 
an opportunity to simplify the design of his pipe lines, and 
show him additional savings, earning his appreciation and full 
confidence for future business. Here, for instance, we can 
make a design which is less costly than the first two were, 


lighter, and probably much better. (See Figure 3.) 


Some time ago we installed a 
purpose, so we could give the conti 
and live up to that quotation. | 
had a large job the other day tor 
the job fitted. We convinced 


the whole job will cost much less weld 


less in labor. He had contidence el 
] 


We prepared the welding drawings 
We usually prepare our drawings 
form so he can give them to his f 
three-dimensional drawings where 
well as the height and width at on 
We prepared such a drawing for 


] 


job composed of a few large welded 
whole matter amounted to this: instead 


1 


and heavy pieces on the job he had about o1 


ber of pieces, in large form and lighte1 


Now, if he arranged his work so that | 
to receive these few large fittings all at 
through with the installation in record tir 
even think of such a quick installation 
smaller fittings. 

The question has been raised as to the 
inspectors and insurance companies. Weldir 
to 15 pounds in boilers themselves. The b 
not interested in piping which is separated 
valves. In other words, that is outside « 
they are interested in piping which is 
nozzle and connects the boiler noz 
the valves. 

We had an interesting case witl 
furnished a welded expansion loop fo1 
pansion loop was to connect the boilet 
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Figure 3. This Drawing Shows Furtt 
Simplification of Original Layout 


valve. The inspector, not knowing 

was made, talked to the Superintende 

scared the life out of him, saying tl 

account of the repeated expansior 

soon burst at the weld. He refu 

that time we were about to we 

for the same hospital and in 

the welding was done, what 

and how the tests were made. 

with the 900 pounds per squar 

hammer text, and passed favorably 
Insurance companies know that w 

higher pressures in the near future, 

to gather as much information on 

are glad to insure a job embodving 

sion of the Boiler Code is also on th 

pressure boilers may be welded uy 
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Commonwealth Pier, 


Six 


Interest Centers in 


Technical Societies 


— x & 
aspera ee 





Boston, Scene of the 31 National Metal 


Boston 


Exposition 


Will Meet to 


Dis- 


cuss New Developments in Five Day Session 


industrial corpora 
be completing their plans for participation in 
Metal Congress and the National Metal Expos 

be held in Mass., September 21-25. 


ese corporations will participate as exhibitors 


next month thousands ot 


Boston, 
Metal Exposition which will be held at Com 


- Many others will be represented is con 
programs of about forty technical sessions ot 
organizations which are holding their 
that difficult to 


ze of the group who will participate simply 


ering 
Boston during week ft as 
ist experience, however, indicates that several 
bers of the participating societies will register 
headquarters and that the exposition at Com- 
will serve between 50,000 and 60,000 visitors. 
ent of the exposition has had vears of exper! 
ng attendance of a 


feet, but it now re approximately 130,000 square feet 


to accommodate thx exhibitors. 


It is well known that the general plan of the National Metal 


Congress and Exposition is to meet at a different place each 


vear. The total program is a very comprehensive one, in 


cluding the production, 


and 


selection, fabrication, inspection, treat 
both 
a different meeting place each year, 

put at the disposal of hundreds 
small firms who would not feel justified in 
conventions 


ment welding of metals of all kinds, ferrous and 


non-ferrous. | 


the benefits are successively 


small plants o1 
sending 
distant 
portant 


representatives 
New Ene 
territory tfo1 


and expositions at 


points land 1s well-known as a very im 


the purchase 


and production of metal 
products. There are millions of people located within auto- 


mobile driving distance of Boston and millions more within 


1 


an overnight 
} 


a distance of ride by rail. The setting is there- 


worth-while group of in- fore a favorable one from a business point of view, and the 
se will be made of newspaper advertising, direct city itself has many attractions which make it a delightful 


ng, radio programs, and distribution of compli- 


\ll of these means of stimulat- 
the kind of 
interested in the equipment and materials dis- 


by exhibitors. 


are designed to attract visitors 


oy 


centers of 


place to visit. 
the 


those who are interested in welding sub- 
will be the welding section of 
the National Metal Exposition on Commonwealth Pier, where 


jects, intere 
practically all kinds of welding apparatus and materials will 
be displayed and demonstrated, 
] 


many of the products being 


brand new deve which 


reneral decrease in activity in many industrial : 1 ne weeny ; ag shown here stat the arst 
. ‘ : . hy sessions ¢ > Ties 3 ‘ 

pected that the higher executives and officials UM: and the technical sessions of the American Welding 
: . Cacie ‘ 1e ’ whic] will > ‘ > : > Nn ae 
will be making plans to attend the Boston  >0Ct€ly fall meeting which will he held at the Copley Plaza 
Hotel. The Meetings and Papers Committee has practically 


both because plant activities make smaller 
ir time and because they will realize the 1m- 
tting first-hand information on the 
nts in the metal 


most up-to 


industries. l] 


am, and promise that it will be without 
exception one of the greatest meetings ever held by the 


Society. 


completed the prog1 


They Wil be on 
new materials which make it possible to im- The meeting will open formally on Monday, September 
ducts and for new fabrication methods which 21st, with the meeting of the Structural Steel Welding Com- 
production economies in their plants when a mittee. \ summary ot report of the results of a large 
greater volume of production materializes series of tests made by committee will be presented at 
ve of the management of the exposition have this meeting, as will al discussion of the additional in 
each year they have received numerous com vestigations which are e undertaken. It will be remem- 


and 


, 
these 


character of the attendance the 
and that 


ot the steady growth of the exposition 


size and 


ed in the exhibits, suggest are 


The 


was held in 1919, occupied only 10,000 square 


bered that these tests were made for the purpose of determin- 


ing whether or not a tory degree of uniformity could 
be obtained by welding operators in widely scattered com- 


mercial welding shops, and enough 


information has already 
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uniformity 
of qualifying the 
the 


' 
the publication ot con 


\ 1] proce sses Of 


neluding manual and automatic ap 


Welding 


e Monday morning, September 


\merican 


will be an 
he held ( ] 1} 


committee on 


September 22nd, there inspection trip. 


banquet and dinner 
ith rhe 


that special efforts ha 


will ursday 

mMmounces 
ve entertamment program 

the ladies 

] interest. for th 


National Metal Co 


definitely 


centel of 
Thre 

something valuable 
interested in the welding 

whether thev be Operators, 

rs, engmeers, mstructors, 

oe 
How Fabricated Steel 
Cuts Costs 


Three jobs recently completed by the United District Heat 
Cleveland, Ohio, and illustrated in the accompany 


the kind Ol 


Ing, Lin 


ing photographs, are excellent examples of Say 


which can be made in manufacturing with plate steel 


Ings 


as the raw material and with welding and cutting equipment 


for the tools. Figure 1 shows a forming die for a bull-dozer 





which was cut to shape from 2 


and l-inch steel stock 
Che photograph shows clearly how 
to the 2-inch rhe 
which are on in a vertical position ar 
Phe had stated that by the old method of 
making these forming dies in their own shop five days were 
required, the | 


illustrated 
took five hours to get the same result. 


inch 
on the Oxygraph 
flat 


euide 


inch pieces were welded on stock. 


} 


Strips welded 


bars customer 


whereas by using method it only 


Figures 2 and 3 show a machine part fabricated from steel 


plate and structural shapes, the steel plate being cut out with 
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tl tabric 


the Oxygraph and then 
fabricated piece 


one-fifth the weight of 


This replaces 
about 
happens in this case that the 
lt 


and the fabricated steel part 


ever, the reduction in weig 


Iron 


this particular part is detachabl 
it forms a member, and has to 


cost of 


herefore, the 
the lighter 


vals. 

having membe1 
Figure 

struction than that 


$4 is another for 
shown 
stock cut 


Irom a temp! ite 


ready to deliver to the 
photograph within one hot 
Such 


previous 


in the shop. 


Spe = iF 
anywhere by any 


forming dies. 
a 

Tells Engineers to Watch 

Welding Developments 


entitled 


‘lub 


In a recent talk 


sented to the Engineers ( 
G. Ravmond, Vice-President o 
ment Corporation, declared that 
the the 


vether will be complete. 


methods 
He 
welding wi 
no joining methods will be tolet 


LOO 


evolution in 
the various arts of 
than strength of the parts 
outstanding accomplishments alread 
neers in the automobile industry, 
field, in the construction of heavy 
construction, in building constructior 
sure vessel work. He then pointed 
tion has been made to meet the exac 
pressure vessels used in the oil indu 
the method 


ment of shielded are 











Figure 1. Five Hours As Against Five 
cating This Forming Die When 
Welding Were Used. Figures 2 and 3. Two 
Cut and Welded Steel Machine Part We 
One Fifth of That of the Casting It Replaces 
This Forming Die Was Ready for Delivery 

After the Order Was Received 


Days 


a 


which he related to the audience 
of the Tank & Equipment 
of using the shielded are consists 


\merican 


heads feeding continuous reels ot 
the reducing gaseous shield separately 
in using this process, the joints to 
prepared in a planer because a sm 
makes a ditference. He furthet 
process, the plant is producing \\ 
100% the strength of the parts 
petitive with riveted work in whi 


produce a joint strength of grea 





Machine Cu 





tress Relieving Welded Joints 


Discussion of Test Results Indicating That Industrial Plants Can 





applied so that a 


tion, about 


Eliminate Costly Reheating OperationsThrough the Use of Proper 


Welding Procedure and Mechanical Methods of Stress Relief 


By Robt. E. Kinkead? 





Metal Behaves When It Cools ture | u l Tee Kal] enl elt, the Stresses pro luced 
th OX\ icetvlene torcl r the elect: by contractior t ic limit of the parent metal 
ng the metal to ( olten state I \bove a temy ( 1.100 degrees Fahrenheit the contrac 
strain we are interested to | w he tion stresses e elastic limit of the material 
n it cools. It is well emperature of about 1,400. de- 
‘e, that an allowance: r renheit the elastic limit. ot 
; In. Shrinkage pet | e material is zero. Above 1,400 de 
o he > i< , ‘ . ; ee eahrenhe he <trene ra] 
is. The weld ts a What is the lime-wash test for enheit the strength again 
e might expect it t residual strains? Why is it used? nerea but decreases to zero at 
e foot when applied What information does it give? Can bout 1,750 degrees Fahrenhe:t. It ap 
os . ‘ ; 2 ie [eo » 2? . fo , 
ure. If it did shrink ul be applied to all welds? 1s steel | easonable to assume that the 
; bil; “ei injured by being stressed beyond the ' a“ 
ll probability A — yield point? Does heating to 1100 esct point of the steel occurrec 
ible amount of res degrees Fahrenheit relieve all of the mewhere close to 1400 degrees 
ve'd when cold. But locked up stresses around the weld? hrenheit 
rv good reasons why You will find technical data on eems fairly evident from. the 
betak hi these subjects in this article, which , : e 
shrink this amount. is the second of a series of twe cteristic curve reterred to above, 
e weld is made be articles on the subject of Stress Re- it residual stress can only he re 
which cannot move lieving, written by Mr. Kinkead. ieved by applying some stress to the 
each other. But in Stress relieving is a subject of great metal which is greater than the vield 
importance to all those who are do- poy ' 
a, TOD TR, een ing welding on structures which re- | S UNE HUETA Bt THRE CCM per Sure, 
it we call residual quire maximum strength.  Discus- that the piece takes a permanent det- 
sion of these articles is invited. ati thereby relieving the re- 
a weld are so com- ( to movement which is the 
to so many variables tuse of the residual stress. In the 











Lo produce any experi- 


has a general application to welding prob- 


value and interest to know the characteristic 


set up in a shrinking piece of steel which is 


ve. With this thought in mind a set-up oft 
ade as shown in Figure 15. A bar 34 in 
on two supports ; being at the outset rigidiy 
support, but free to move on the other. \ 
‘nsometer was applied to the bar as shown 


ents were applied at the point at which the 


the 
Fire brick was applied around the bar so 
\fter the 


record of temperatures 


ibout 3 inches could be heated. 3 


brought to a temperature of about 1,750 degrees 


ree end of the bar was welded to its support. 
3 additional the bat 
OOO degrees Fahrenheit.) From time to time 


inches of was 


ngs with the corresponding tensometer read 


to record the stress in the bar at small de 
perature as the bar cooled. The curve in 
these readings in graphical form. Since 
treated affected the stress set up in the re 


a series of hypothetical curves have been 


care of the situation when a smallet 


pe r 
eth of the bar was heated, as well as when a 
of the length of the bar was heated 
that the weld behaves in a manner indi 
these curves. We cannot tell which pat 
out knowing the dimensions and other pat 
surrounding the weld. This applies ot 
welding bead. If more than one welding 
the conditions become far too complex t 
and have that curve applicable to some 
tions. 
ent from the curve that below a tempera 


were taken, it 


which residual stress du 


\\V 


case of the bar on which the readings 
as at once evident that there are two ways 1n 


ing could have been removed. 


to cool 


Phe first method would involve heating the bar, as well as 
the rigid plate to which it was attached, to such a temperature 
as to permit the vield point of the bar to be exceeded by a 


sufficient 


mental evcle in which 
heating the plate 


no residual 


a 


amount to 


ho 8 
25g 2004 —— 
— 
Figure 


unitorm 


when 


bot 


} 
I 
j 
} 


} ; 


relieving by 


\ 


hee nN obt i] 


} 
! 


‘ld 


por t 


a 


contraction. 


would 


1 


a 


| 


] 


necessaf4fl 


alit 


I 


1 
¢ 


4c 


1D. 


vitt 
iT 


\1 


wT 


stresses set up by the experi 
heated and cooled 


was without 
\t this gh temperature there would be 
nd if e b and the pate were cooled at 
AGRAM OF APPARATUS FOR MEASURING STRESS 
WE TO COOLING OF % SQUARE STLEL BAR. 
 YetC to 
F sy COstee dur 
aa * ‘ 
ans Razomcle 
= = at 
— re y = SY DCA 
. a a 
7” Pr Pe, L0Ck A 
2 Sh phile 
Apparatus for Measuring Cooling Strains ina 
Steel Bar. 
there would be no residual stress in the bar 
e ( the basic principle of stress 
cation of heat The same result might 
ned ( the bar cold to a pont above 
In this case, the bar would have simply 
cient amount to relieve the stresses set up by 
elongating, the cross section of the bar 
] ve been reduced, thus relieving strains 


mg dimension. 


dicu - ¢ thie P 
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noted that if the bar 
the 


were reheated without heat 


ing » pli to same such temperature as 800 degrees 


Fahrenheit and allowed to cool, the stress set up by the first 
cycle would not be removed. 


been to the 
that 


unless its 


stated before, in any general solution 


problem of stress relieving a weld, it must be assumed 


the amount of residual stress present 1s unknown 


amount can be proven 
| 


aeyree 


In particular cases, it might be known 


with a satisiving of precision, but in considering the 


matter in a general way we may assume that the exact amount 


of residual stress present in the weld is unknown, 


Referring to Figure 17, two well-known types of welds 


have been illustrated. For the sake of argument we may as 


ot the couple \ B 
This assumption is legitimate since 


ume that the residual stress is in the form 
of weld. 
know that the metal in the weld tended to contract, but 
Was pre vented from contracting treely by the fact that 
fused to the original plate. 


it was Since action and reaction 


are equal and opposite in a system of forces in which a state 
of equilibrium exists we know that additional couples exist, 
uch as A-( B-D. The torce C in all represents 
the preloading of the parent metal due to residual strain from 


the weld 


and Cases 


Referring to the previous discussion, the necessary condi 


] 


tion to a reliet of this residual stress is that the 


the 


metal shall be 


bevond vield Since plasticity Is the Oop 


} 


posite of cla 


tressed point, 


ticity, the metal must be brought to the plastic 


state in order to accomplish stress relief. This may be accom 
plished by heat or tension or both 


due to residual 
] ] 


preroading 
} LCi TiS 


that if preloading exists 


that the metal in which the 


aoc 


yield poin tension 
1 


' ' , 
oad betore the 


t under a 
elastic limit which is not subject to pre 


been found which 
at the 


ss in that particulat 


words, a method has 


in a given case, Ww actual preloading 
to residual stre 
1al 


\ ield 


reac hed at 


welded 
stress were present, no preloading Was 
the 
point im 


point of parent metal in tension 


some stress which would be 


the contour of the bar tested and _ its basic 


physical properties and would be entirely independent of the 


weld 


In order to check this hypothesis two welded coupons, as 


shown in Figure 17 were put in the tension testing machine 


and the stresses measured by Huggenberger tensometers at 


points very 
the 


were butted tightly 


close to the weld, (1'4 from CL) as indicated on 


sketche The plates from which these coupons were cut 


How 


the plates were left free to move out of a 


together preparatory to welding 


this case 


horizontal 


ever, 1m 


plane due to stress in the weld. The principal 
which we would expect to be set up by the cooling 


weld meta ire 


stresse 


shown in the sketch (Figure 17). It is evi 
dent that the stresses might be very high under certain 


ditions as the last layers of the welds were completed, 
at this 


con 
since 
point movement of the plates out of a horizontal plane 
by the weld itself 
this 
the single 
formation resulting from residual stress, 


is inhibites The curve in Figure 18 gives 


test It is 


| 
the data obtained 


trom apparent that stress 


concentration existed in groove weld due to de 


but that none existe 


in the double groove weld Since it was not safe to carry 


the test up to the elastic limit with the tensometers attached. 


welded 


this 


another pair ot 


coupons 
the 


were cut from the same 


two 


plates and put in tension testing machine. On 


the coupons were given a lime wash. Figure 19 
condition of the lime wash at the vield 


point as 
I 


several other points 
Wo tests it 


would 


t 


cated whi happen when the lime wash 


1 


The lime wash test gave the results expected 


lime wash for detecting the point at which 


boiler plate under tension reached the vield 
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used many times before, and this test 
ability. The test 


} 
Ly 


show S cle if 


residual stress could be observed in 
This does not prove, in our opinion 
will be free from appreciable r 

clearly indicates that appreciable residual 
ent in the two-side weld coupons tested 
method 
strains due to welding to a very 


was made by a which is 


strains set up by welding were less 


Stress Relieving Pressure Vessel] 
From the foregoing discussions of the stu 
ual stresses in welded bars, it appears ver 
that the 


relieving of welded pressure vessels 


lieve fundamental facts are apt 
We 
/800 


/600 | | | TEMPERATVRE 
CONTRACTION STRE CVA 
9" OF.36" BAR _HEATE 


Che 


TEMPERATURE F ? 





STRASS QVE TD CoNTRACTION 4865 PER 56 
Oo : 5 7 7 


~~ Seg Oese T2e00 /Soce ‘Beco Zlece Z4ec9 2 feco Hoos 


Figure 16. Stresses Set Up When a Pie 


plain indication of a met 
stresses are present and a met! 
pressure vessel 1s given the 
apphed to the point at 

Is reached some place in 
bad degree ot precision 

in that particular vessel 

below the vield point of 

point ot the plate gives a 

ent \t the same time, defec 
sive porosity, undercutting 
When 
due to such causes, carrying 
his 


structure to 


gree—will be shown up. 


value will cause failure 


of course, to a 
not be applied. 
If the residual stresses are p 


ing of lime at some point tat 


plate, these stresses may be co 
the stress in the plate slightly 
fulfilled the 
ceeding the yield point and _ pr: 
While it would probably not 


this, we will have 
tion. 
to carry every vessel up to the viel 
method 


longitudinal the 


method of 


seams, 
determining how 
stresses are. 

From the discussion above 
tion of the plate adjacent t 
should not be permissible 
inaccuracy of dimension. f 
such deformation, it is evident 


got out ot control. Stress reli 
that the 


the deformation, so 


and it may exceed the stress 
stresses in the weld 

In stress relieving a 
the 


thing that 1s accomplis! 


above by use ot 


the sami 
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ng it up to the point at which the stress 
accom) 


be above the vield 


In both cases stress relieving is 
of such a value as to 
lt the 


no tension beyond the stress itself is re 


: , y 
vessel is heated to a suthcien 


sion loading is applied at ordinary tempera 
ication of internal pressure, a conside1 
The 


Same atter 


loading 1s required. condition of the 
intially the stress relieving by 


at ordinary temperatures as when the stress 


1,100 degrees Fahrenheit in a 


mplished al 


the elastic limit of the longitudina 


ht be raised, that while stressing the vessel 
sure to | 
1 


minate residual strains in the longitudinal 


not give irrefutable evidence that no residual 


the girth seams. But it is of true 


ich residual strain is permissible in the 
due to the fact that 


There is a very small 


course 
girth 


longitudinal seams, the 


VRVE 


ses are only half as great. 


bility that a vessel welded by the same method 
eaving no deformation due to welding beyond 
on the drawing would leave no residual stress 
linal and a considerable stress the 


seals on 


the worst possible condition, the net result 
ximately the same as if the vessel were stress 
rnace at 1,100 degrees Fahrenheit. As shown 
temperature of 1,100 degree Fahrenheit would 
$000 to 5,000 Ibs. per square inch residual stress 
sy Bom : the vessel if any stress exceeding these values 


Iter W elding. 














av be cited as follows: A vessel with 10,000 
9 ress in the longitudinal seams. (We may 
¢ OrTwo 
MNUGGENBEROER 
TENSONETERS 
{ vw 
, 
V] ‘ 
- 
{ A 
B 
1D DY 
ed 
DOUBLE GROOVE SINGL2 GROOVE 
nLlLO WELO 
g F Residual Stress Couples in Single and 
Double Groove Welds. 
ut of 25,000 Ibs. per sq. in.) The girtl 
ave a stress of 5.000 Ibs per sq. it here 
ibility that 12.000 Ibs. residual stress migh 
1@ Wash would not scale Under working 
re, we would have 5,000 Ibs. working load 
lus 12,000 residual making a total of 17,000 


ress relieving the same rnace 
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at 1,100 degrees Fahrenheit we would have undet 


10.000 Ibs. in the 


working 
conditions, ongitudinal seam due to work 


ing load plus 5,000 left of residual strain making a total 


of 15,000 Ibs lt anv dete tion of the welded 


seams were 
present (.030 in. gives a stress concentration of 2,400 Ibs. per 
sq. In. on one side, the ves stress relieved in the furnace 
might have a higher actual load than the vessel stress relieved 





pressure 
The advantage of es elieving by internal pressure 
at ordinary temperatures is that it is safe and_ relatively 
Inexpensive Manutacturet ire familiar with the han 
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Figure 18. Stress Curves Plotted from Data Secured in Pulling 


Single and Double Groove Welds. 


dling ot hydrostatic pressure and the matter of calibrating 
their gages n case an excessively high pressure is applied 
to a vessel qu tt 1 iccident, its shape will be improved 
up to the point ch ft ire occurs. In case of failure 
the damage re re ( 

On the other hand the use of a furnace for stress relieving 
Ss an oOperatiol which require i high degree ol skill. he 
temperature must be sufhciently high to accomplish its pur 
pose put not { the se the vessel will be perma 
net tly deformed 11 dat ging Way. Phe lack of satetv in 
the practice arises from the fact that it is difficult to be certain 
tl temperature f 1.100 degrees Fahrenheit was reached 
ill over the ve ( » higher temperature was 
reached. Inadequate supports for the vessel in the furnace o1 
improper cooling after it comes out will result in deformations 
and strains whicl re more serious than the original stress 
due to welding The tendency where this method is em 
ploved is always in the direction of not heating the vessel 
to a_ suthcient ig temperature to remove the residual 
strains on ac the ¢ ger of giving it a deformation 
fa dat © o } 1 

Figure 20 sl large vessel (11% in. shell thickness) 
being tested « ¢ ernal pressure for residual 
trains e practice is simple and may be carried out in any 
hop whicl equ lv sufficiently high hydraulic 
pressure. Considerable numbers of vessels have been tested 
n this wav | t ( effective 
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Experiments With Quenched Bars point, so that all boile1 
nade of metal 


steel mill. 


he yield point was 
and unless they 
have received prett 


hope ot finding out 
TABLE 


Bar Area Yield Ulti- Elong. 
No. Sq. In. Paint mate 8 Ins. of 


Ve 


Mrmr 


Qo°o ooo 
po 
wow 


standard 


MMM 

oan gn 

=—MN 
1" 


reduced 


The steel] usec was A.S 
teel for orge Welding (Minimum 


analysis showed A per cent <¢ 
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VQaacvgu 
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is the recognized standard specific 
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Saf aad ad 
oud 
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ow 


welding with the electric are process with 
innealing No attempt was made to get the tBroke near Gage Marks. Elongatic 
: . as No. 5. 
bar tor the reason that il would be quite 
icv range of the test to use the intormation favorable conditions in this respect 
were obtained groups of test bars were heated 
standard A.S.T.M. bars, as described above, were quenched in cold water. 
ley were divided into four groups of three bars 
Discussion 
are as follows: 
There are some hardenit 


Obtain ultimate and yield point in “as rolled” 
quenching from 1,000 Deg 


condition. Tee 
up Il Obtain ultimate and yield point after quench not ordinarily be consider 
ing trom 1,000 Deg. Fahr. Irom some points of view, 
up Ill Obtain ultimate and yield point after quench We would not expect to find 
ing from 1,000 Deg. Fahr. and reheating to amounts in the long dimensiot 
1,100 Deg. Fahr. contract. But there might 
up T\ Obtain ultimate and yield point after quench strain present due to conti 
ing from 1,000 Deg. Fahr. Stressing through angles to the long dimensio1 
Within the limits of accuracy 


the vield point allowing to rest 24 hours 
dual strains were found in 


‘Table | shows the results obtained from these tests 
Had strains been present 
Discussion of the Results the condition would have 
The bars in the “as rolled” condition show that the steel reduction in the yield point 
behaved in accordance with the specifications. The vield observed that the yield point 
point was about 50 per cent of the ultimate strength. all of the groups of bars. It 
The writer is aware, of course, that of the thousands slight tempering quality of 
of boilers and pressure vessels which have been built, by rivet vield point to ultimate sti 
ing, none have ever been put in service with the metal in the within the range of variatior 
“as rolled” condition In order to fabricate the shell or encountered between test bars 
heads, it was necessary to stress the metal beyond the yield plate. 


0 


J RS 


Figure 19. Lime Wash Tests Applied to Double and Single Groove Welds. Results Coincided Closely with Those “ 
from Tensometer Tests. 
A and B. Two Views of Double Groove Weld Under No Stress. C. Double Groove Weld at Yield Point—26,2 
Up of Weld at This Stage E, at Tensile Stress of 37,000 Lbs.; F, at 45,100 Lbs.: G, Close Up at 49,300 Lbs Two \ 
Weld Under No Stress Are Shown in H and |. The Yield Point (22,300 Lbs.) is Shown in J. K Shows Conditio! 
26,300 Lbs.; M, at 36,500 Lbs.: N is a Second View Under the Same Stress. 



























Pressure Vessel 


terval of cooling. 


certain cases, 


nomenon 


hecking. 


unts Of 


THE W 


a 
re been residual strains 1n a directior pe! 
" el, ] 1 | 

ir to the long dimension, they would have 
wn in this test as readily as if the S 
the long dimension e resultant of cross 
vould have been the same as if external com 
stress had been applied tending to shorten 





with Undergoing 


1'o-Inch Shell 
rnal Pressure Test for Residual Strains. 


resultant strain were 


fact that less ten 


dimensions. If such a 
nt, it would be shown by the 


would be required to elongate the bat 


ssible explanation for the lack of residual strains 
e dimensions perpendicular to the long dimen- 
f the bar may be as follows: 


The cooling rate was so rapid that the metal at 


the center of the section was stressed beyond its 


ield point (which would be low due to high tem- 


perature) during practically the whole time in 


1] 
| 


When the center finally cooled, 


such a short dimension of metal was stressed as 


produce strains so small as to be imme asurable 


'y this method of testing. 


this explanation of what happened can be con 


sively proven to be correct, weld behavior in this 
respect also becomes understandable because we have 

» same high speed, progressive cooling in the weld 

tal as was encountered in quenching these bars. 


the residual strains in a weld are 


low measurable limits when they might be expect- 


The tentative explanation of the 
and 


be very high. 
further examination 


If the explanation is correct, it opens the 


will bear 


to still further improvement of welding tech- 


General Conclusions 


int of residual strain in a weld joint depends on 


int was welded. Different methods leave differ 
residual and the 
be immeasurable by ordinary methods or may 


strain value may be so 
h as to cause failure of the joint before the 
peration is completed. The procedure tested in 
involving ductile metal in the weld and a certain 
uence of operations has been confirmed to a 
le degree by the wholly independent investiga- 

H. Jennings of The Westinghouse Research 


estigations tend to show why the several hun- 
sure vessels built by this approved welding pro- 


ELDING 


ENGINEER 


cedure, W ess ieving in a furnace, continue to 
give satisfactory service, In three vears, none have failed 
3. The actual experience at is investigation bears on plate 
thickness up to and including 1 inches. It is felt that 


A 
additional investigation would be required to weld plate ot 


greater thir ss ut stress relieving in a furnac 
betore the weld is completed In all probability it can 
be done successtully 

+, The matte ‘ elieving, welding procedure to elim 
nate its necessity, and methods other than heating in 
furnace shou ecelve careful consideration on the part 
ot engineers and designers If it is not sate to weld 
pressure vessel without reheating in a furnace, it 1s not 
safe to weld a building, a bridge, or a ship. It will b 
much less expensive for industry to utilize a welding pri 


cedure which does not require reheating in a furnace when 


possible than it will be to install expensive reheating fu 
naces which may become obsolete in a short time. The 
future development of welding practice will require the 


installation of hundreds of furnaces for annealing but the 


unnecessary installation of furnaces for stress relieving 


would prove a heavy burden, particularly in the case ot 


pressure vessels where there is convincing evidence that 


nternal pressure in combination with 


tress relieving D\ 


suitable welding procedure vields -an entirely satisfactory 


result 


ad 


New Boiler X-Ray Equipment Radiographs 
34 Inches at Once 


Since the use of X-rays has done much to enable a manu 
result of his 
Hedges-Walsh-Weidner Company of Chatta 
nooga, Tennessee, 
Electric X-ray of Chicago, what is said to be 
the highest voltage 


i mobile x Tay 
} 


for the radiography of 


facturer to know more about the process ot 
fabrication, the 
have had recently installed by the General 
Corporation 
equipment yet developed 
welded pressure vessels, with capacity 
for radiographing a thickness of boiler plate up to five inches. 

Heretofore, most industrial installations have been of the 
of the flexibility required to 


welded seams on 11 


stationary type, but because 


radiograph all sizes of vessels to meet the 


new specifications of the Boiler Code, the mobile type was 
considered best adaptable 


This new equipment, including all 























Making Radiographs of a Boiler Shell. 


meters, tubes, etc., is mounted on 
a truck in a lead-walled container, 642x6'14x8 feet, as a pro- 
The truck oper- 

With a lateral 
shift of the container itself of two feet the inspection of any 


high voltage transformers, 


tection against both high-voltage and X-ray. 
ates on a system of tracks fifteen inches apart. 
dimension or future consideration 


diameter vessel of present 


can be easily arranged. 
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X-rays emerge, directed by two 
apertures from which tl the only projection on this surtace 


able and can be placed at YO degrees 
circumferential radiography. It 
in leneth of cone that 


vessels, such as nozzle 5. Gee 


The novel teature embodied 
ation of two X-ray tubes at 
inches of welded seam to be 
two X-ray tubes have a raising 
of a fifteen inch shift and can be 
ently of each other by controls on tl 
container. 

This equipment is capable of ra 
plate in fifteen seconds. In actual 
feet long with one and one quartet 
radiographed in fifteen minutes, whicl 
sary for the changing of the cassettes 

\n up-to-date darkroom has been 
imity to where the radiography of th 
place. It is built with a maze, there 

and is equipped with a film drier which 
— of films in large quantities and enabl 


Inside of Container Showing Two X-Ray Tubes. from dry films in thirty minutes 


Bronze Weld Saves Long able for preheating the casting, this 
Shut Down in Gold Mine under the circumstances. 
However, a large preheating furn 
One day last winter the San Francisco district office of steel and the fire lighted at 10:30 
the Air Reduction Sales Company received a long distance Welding was started at 2:00 P. M 
telephone call trom a large gold mining company. The main P.M. The following list includes 
water pump in their mine, of 800 gallons per minute capacity, operation: 
had broken down and the two emergency water pumps were Welding time for center cylinder inl 
of insuthcient capacity to keep the water level in the mine Welding time for outside cylinder c1 
down. To get a new main water pump would require weeks 
Che mine would be greatly damaged if it filled with water, Total 
and the crew of over 200 men would suffer a lay-otf. Their Potal acetylene consumption 
own mechanics were not able to weld the broken pump cylin Total oxygen consumption 
der, and the othcials were very much worried because they Total bronze rod, 14 inch 
did not teel that welding Was feasible. Total flux 
The situation was so urgent that a service man from the Potal wood used for preheating 
\pplied Engineering Department was called in from an outl Style 8800 Airco-D.B. torch, 


he traveled most of the night to reach the regulator pressure. 


Figure 1. (Left) Dotted Lines Indicate Area of Weld in Center Cylinder. Figure 2. (Center) Weld in Outside Cylinder. F 
(Right) The Unit After Welding Was Completed. 


mine. Arriving at the mine, he found one whole side broken \iter welding, the casting was 


out of the center cylinder of a triplex pump, stuffing-box and — there until the following morning 


ll \nother crack ran the full length of one of the outside cylinder after removing from fire. 
evlinders and continued in a circular direction around the indicate the weld area of piece 


base. A crew of men, furnished him by the Master Mechanic, while the crack welded in outside 
aided in removing the pump from the mine and dis-assembling in Fig. 2. The pump was again 
it. The pump evlinder weighed approximately 2,000 Ibs. and — in the mine and in active service | 


was awkward to handle. Setting the broken piece in place water level in the mine had been 
for welding was also difficult. Wood was the only fuel avail 1 complete success, and saved thousand 








Welded Aluminum in Tank Trucks 


Lighter Weight Makes Increased Pay Load Possible 


Tests 


of Correct Welding Procedure Indicate Ample Strength 


By W. M. Dunlap 


2 past few years aluminum and its alloys have 
|) portant materials of construction in the trans 
These metals are now being used extensively 


‘tion of tank trucks, trailers and semit-trailers 


s and designs. The light weight of aluminum 
factor in this particular field, while the high 
tance of the metal is of secondary importance 


factor in the size of trucks and trailers, in 
cases, is the weight permitted by the highway 
rious states. Any saving that can be realized 
t, therefore, provides a means of increasing 
nd giving a larger return on the investment. 
um, because of its lig] i 


] 


it weight, is one of t 
il materials trom which 


to construct gasoline 


Weight and Pay Loads 
ses of Comparison, we may consider a 750-gallon 
recently built and mounted on an aluminum 
The weight of the aluminum tank was 1,935 
pared with 3,345 pounds for a similar steel 


ight of the aluminum alloy trailer was 


f 


the steel trailet weighed 2,100 pounds 


weight saving of 1,920 pounds in the case of 
nstruction. The pay load for eac 
of gasoline at 6.2 pounds per gallon and 


} 


s of oil at 465 pounds each, or a total pay-load 
ls, making the gross loads tor aluminum and 
115 and 11,035 pounds respectively. If the sav 
weight of 1,920 pounds had been utilized to 
itv, the aluminum tank would have held an 


300 gallons of gasoline. 

g lso consider some aluminum tanks of greatet 
umber of aluminum tanks of 2,400 gallon capac 
ly been built. These aluminum tanks weighed 

di73 nds as compared with 5,545 pounds for steel tanks 

v ! capacity 

A 400% Return 
rtation cost for tank truck delivery t gas 
1 $.004 per gallon for short hauls to $.04 1 
One large oil company states that $.01 pet 
average Ngure tor City delivery, and that 
entioned above should average five trips daily 
Phe 400 gallons increased capac or the 
might, therefore, mean an increase of 2,000 
d daily, or a net saving of $20.00 per truck 
assume that a 2.400 gallon aluminu 
: LOO or twice as much as a 2,000 gallon steel 


investment of $1,500.00 would be written off 


gain assuming the price of the aluminum tank 


which is probably high, the saving rites 
: . é . ~ 
ist of the tank in 150 davs This is a return 
per 300 dav year on the added cost of the 
, ' 
stated, weight saving 1s the impo tacto 
tation tield Chis saving may be 1 ed 
_ nad “ } + | ] 1 1, ; ’ 
Capacity of the ank and hauling a greatel 
same gross load, or bv reduction in gross load 
- ] tT11 ] lh; 
se of smaller and less expensive ucks his 
Operating and mMaimtenance Costs. ‘V1 ess 
e increased tire niuieage becomes ulte an 
‘ari 


ite vet h an inereased capacity tor the aluminum 
tank, there will be a lower operating cost on return trips with 
Increase in capacity with the 
gross weight, or the same capacity with a decrease in 
gross weight, or a combination of the two is the most eco 
nomical depends largely upon the service for which the tank 
is intended. For large units, the capacity increase is pre 
ferred, while for the small t 
haul distribution to local fill 


ink used principally for short 





stations, increased capacity 
is not important his type of equipment is often idle part 
of the day, particularly during the winter. The decreased 
gross load with its attendant advantage of a lower priced 


tractor would, therefore, take precedence. 


Capacity and Weight 


The stresses to which a truck tank is subjected on the 


7 


highway cannot be accurately measured or calculated. 


There 
fore, the present day practice is to use the proved design of 
steel tanks as a basis of re-design for the aluminum-tank, sub 
stituting the proper thickness of aluminum plate to make the 
tank as rigid as in steel his means increasing the gauge 
by the cube root of 
steel to tha 


the ratio of the modulus of elasticity of 

t ot aluminum or an increase of 40 per cent in 
thickness. Even with this increase in thickness of material, 
the weight of an aluminum tank of 2,400 gallon capacity is 


about half that of a steel tank of 20 per cent less capacity. 


How Aluminum Tanks Stand the Test 


\ series of typical tank sections made of aluminum have 


been subjected to a series of tests in order to determine how 


] ; | id hel 
alunlinum tanks would behave 


s compared with steel tanks 
under various conditions. Six 150-gallon eliptical aluminum 
tanks were tested iree of these tanks were made with 


0.141 inch 3S’ half-hard heads and 0.109 inch 3S full-hard 


shells These are 1 cknesses commonly used for. steel 
tanks of similar capacity he other three tanks were con 


structed ot sheet approximately 40 per cent thicker, or 0.204 


inch 3S half ( eads and 0.156 inch 3S full-hard shells. 
The shells were butt welded by means of a torch with on 
ongitudinal wel hich was dressed by hammering Phe 
heads were flanged ay pre 11 tely one and one-half inches 
and torch welded to the shell, using a butt tvpe weld. A six 
nch halt ¢ ] cle to the shell at the middle 1 
the longitue ( , 

Phe light gauge (0.141 in. heads and 0.109 in, shells) 
luminum tanks weighed 73 pounds each. The heavy gauge 
(0.204 in. he hse ) aluminum tanks weighed 
105 pounds « Phe st weigh 215 pounds each 

In the first test hicl > a drop test, one light gauge 
and one hea eauge aluminum tank was filled with 150 gal 
lons of water and dropped from a height of 10 feet to a steel 
plate on the nerete ft The light gauge tank wrinklee 
badlv. but « | heavy gauge tank did not 

nkle; however, it did distort and flatten out where it 
struck the f ut leak 

\nothe eavv gauge tan! : filled with 150 gallons oO! 
wate ind di ( eight of 25 feet to a steel plate 
Oo! he concrets if I 1 wrinkled about as badly 

the light gauge tank did on a drop of 10 feet, but it did 
not leak 

\ fire test made bv filling a light gauge tank half full 
(75 gallons) of ¢ line and building a fire beneath it. The 
fire was fed | 1 one-half inch oil line, and was confined 





ruck 1 ikely to encountet 


What Aluminum Alloys Are Used 


¢ ] } 
luni 


( Hos num tanks 


l i hig COTTOsI| 


ulficient 


alloy ‘ 


and imilat parts where 


important are usually made from one o 
num alloys of the duralumin typ 
and 
tank 
Welding produc 


lighter 


11g 


the form of plate structural 


1 of aluminum trucks 


] 1 
e tank propel 


and is somewhat 


pont, 
The 
tluminum 


| 


ended in 


Butt Weld Is Recommended 
tank work, the straight butt 


preterence to the lap weld that 1s 
butt 


1 
tvpe wi Id is 


used 11 


tank he weld is more satisfactory for aluminum 
there 


\lum 


made 


and increases welding speed considerably ; furthermore, 
is not so much danger of entrapping flux in the weld 
should be 


immediately adjacent to bends. 


inum tank so designed that welds are not 
on corners o1 
the hea 
heads 


fit closely 


The flanges on 
rhe 


should be accurately formed so that the parts 


hould preferably be at least three inches deep 
ind shells 
together. Wide gaps in the joints can be bridged 
filler rod, but it is far 


in cutting and forming the parts. 


with the torch and more economical 


to care Complicated 
should be avoided and fittings should be kept separated 


enough ti 


weld 
vat the welds do not overlap. 

Most ot the aluminum plate used in tank construction is 
to 5/16 thick. The 
welding by notching 
and usually about 
16 inch apart. Material 
x-inch should have the edges beveled to form 


material is 


Che 


from inch inch Wg -inch 


usually prepared for the edges 


notches are made with a cold chisel 


1/16 to 


thicket 


are 

inch deep and about 3 
than 
a 90” vee. The bevel should not be carried entirely through 


the sheet, but about a '4-inch lip should be left. On very 


advisable to use a double vee 


both 


In setting up the work for welding, 


heavv material it mav be tvpe 


of preparation and weld from sides. 


spacing of any kind is 


welded at intervals of 
should be 


should be 


seams should be tack 


inches \ll 


widely 


avoided Long 


from 5 to 8 tack welds “fused in” 


] 


well, and when separated two or three 


Inches tong 
Aluminum Tank Welding Procedure 
In assembling the tank, the normal practice is to 


welding of the longitudinal seams and all shell see 


com 
ple te the 
tions before beginning the tank assembly. One head and its 


shell 


circumferential 


adjacent section are then clamped together and the 


weld the head has securel\ 
flat o1 


practiced on aluminum, the 


made atter been 

tacked so that it can not warp out of position. As 
horizontal welding 1s normally 
tank should be set on rollers during the assembly, so that the 
welder can sit or stand in one position directly above the seam 
the tank is rotated for his con 
welded to the heads 
of the tank, while those 


attached afterwards. 


] 


and weld continuously while 


venience. Fastenings to be 
put on before the assembling 
shell can be 


When 


carefully 


has been completed, the flux 


\luminum 


welding 


washed from the tank. oxide is highly 


rn. 


should be 
m the 


should be 


to corrode 
hermore, 


1 
to blister 


Hux 
a stream ot water, 


queous solution of from 


Safest mic 


icid is probably the 


should be tollowed by 


ter the has been ret 


tlux 
by grinding, or by cl 
a smooth surtace is desi 

‘r, the welds are left as made 
made by a trained aluminum weld 
lI Unless it 


the 


not at all unsightly. 


smooth, flush surtace, welds sl 


] 
$ t 


ering 


ing or chipping is an expensi 


added 


i stiffening and strengthening 


thickness of metal 


more, the 


Welding On Cast Aluminum Fitting 


Many of the fittings used on tat 
usually cast from 43 alloy. For weldi 
tank, a welding wire of the same 
and otf the same characteristics shoul 
ing wire is usually known as 5 per cet 
he technique for welding castings 
as that 
more uniform expansion and on large 
often This 
should never be carried above 800 | 


used on sheet, but care must 


preheating is required. 


is recommended. A common method 
ature of castings during perheating 
ment is not available, is to put a 
with a piece ot carpenter's blue chalk 
perature for welding this blue chalk 
This paper has set forth the more 
lights to be 
aluminum gasoline tank trucks, 
deep flanging, 
and flux, that will 
consideration and properly treated 


taken into consideration 


pomtyy 
I 


fitting of joints, 


on 
cause serious troubl 
inum tank trucks gains experienc: 

finds that its 
those of steel, and adapts his desig 
will 


characteristics are 


characteristics he observe a 
tween the costs of aluminum and stee 
The 
infancy, and as we all gain experience 
learn much that 


manufacture of aluminum t1 


will enable us to build tl 
even greater facility than at present 

e 
Pamphlet Gives Safety Rules 
For Structural and Tank Shops 


\ pamphlet entitled, “Satety in Struc 
Fabrication,” comprising thirteen ill 
suggestions for shops engaged in 
or sheet metal fabrication has recent] 
National Safety Council, Civic Oper 
This pamphlet has been prepared by 
structural 
Safety 
Safety Council. 


and metal fabrication ot 
Engineers, the engineering 
It has also been 
mittees of the leading safety engine 
deals with the causes of accidents in tw 

welding and cutting operations are pretty 


of the regular program. The causes of 











, 

e toa \ ve exte rood mat the: 
bruises and abrasions, and a good many ot 

used by the improper handling of other tools 

] tt ? + * 

¢ and cutting equ ¢ Howevet e pal 
out the precautions which must be ken to 
injurv in connection with welding operations, 


> 


D\ al 


» *? 

NGINEER D4 
articular reference being de to eve protection and to the 
proper handling of compressed gas equipment. The pam 
phlet covers such a wide range of things which have caused 


personal injury to workmen that it should be read carefully 


| foremen and supervisors in the two types of shops for 


Vhich it Was prepare 


\re Welded Steel Frame at Cost of Wood Framing 


By C. M. Taylor 


I re We SLCC 12? which ¢ nated 
cation, made possible erection without derricks 
llowed superio1 ceiling ¢ struction, 
building experts and engineers to ind’s 
ker Heights district where an arc we d stec 
vas recently completed. Not only has s type 
been acclaimed as tar superior te cit onal 
is no more costly. 
in question was designed for both woed trame 


led steel construction Is (s,eorge 


] 


H ward Bur 
, prominent Cleveland 


architect, who 





e1 Artist's Sketch of Seven-Room Steel-Frame Residence. 
tudy his design and submit bids for either tvpe of 
only six items did these bids differ. 
W ood Steel 


Framing Framing 


teel (erected ) $ 180.00 $ 881.50 
er 1.185.00 $37 00 
ibor 1.400.00 1.000.000 
800.00 615.00 

335.00 4720.00 

2 820.00 3,395.50 


ndous advantages of steel traming cost but $24 


Ss seven-room residence, illustrated in Figure 1 


House Not an Experiment 
Burrows has studied arc welded steel construction 
rs. The structural plans 
Louis K. Whitcomb, 
teel Company, and Lee H. 
Institute of 


for this house were ap 
the 


Miller, chief engineet 


structural engineer for 


rican Steel Construction Che 


ecause it is not a freak combination of radical 


thods and materials but 


principles tried and proven in other 
rhe 


construction and, wit 


tvpes of con 
architect has applied sky-scraper engineering 


1 the aid of the el 


1 


house 


merely the assembly of 


Sciric arc 


process he e to kee] e cost as low as wood tran 
ing 

the Norman-French architecture of the house set up a 
rigid test tor the versatility of are welded steel framing. <A 
steep pitched root, varying floor levels, and several offsets in 
the exterior \ combines complicate the framing. 

Steel Used Like Lumber 

Phe basic principle behind the economies of the architect's 
design is that the steel is used just like lumber. Standard 
structural shapes, cut to length at the mill, were delivered on 


] 
} 


tl 


one ot 


Three iron workers, 
the 
welded them into position just as lumber is erected. 


ordered in 


ie job without fabrication. 


them a welding operator, aligned members and 


In orden 
to facilitate handling, no heavy members were 


leneths of over 25 feet. While this necessitated some addi 
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Framing, 


Isometric Sketch 
Floor, Wall and Ceiling Construction. 


Figure 7. Showing Details of Steel 


tional welding to splice long members, the need for derricks 
or gin poles was eliminated and erection simplified. 
The steel used consisted principally of 3 inch—5.7 Ib. Cat 
I-beams 1 as sills, 3 inch—4.1 Ib. 
which served as studs and 6 inch—12.5 lb. Carnegie I-beams 
2 shows how the sills 
foundation walls. The floor joists 
sills with short tack welds. Where 


at the floor joists are carried on &-inch 


negie which server channels 


which served as floor joists Figure 


were laid on the 
were then secured to the 
the span was too 
I-beams which act as basement 
the sills fillet 


1e channel. 


I-beams supported by 4-inch 


PI 
columns. Studs were fused into with welds 


along the inner faces of t 


How the steep pitched roof complicated the framing is 


shown in Figure 3. 


welded to the 


The rear masonry wall is carried by 
floor joists on the second floor. <A 


third floor required the framing 


angle s re- 


duction in the area of the 











Figure 2 (Upper Left) Sills and Floor Joists, Showing Tack Welds. Figure 3. (Upper Right) Angles Tack Welded t 


Floor Joists Carry a Masonry Wall. Figure 4. (Lower Left) Framina for Third Floor. This Was the Only Tyre of ¢ 
Fabricated on the Ground. Figure 5. (Lower-ight) Complicated Framing Around Offset in Front Exter 


Phese connections, with the weld in shear, contention was not disproved 
ground prior to ereetion \ view ot The are welded steel fram« 
round an offset in the tront exterior wa enclosure brick and tile wall 
Phe connections were made with a consists of 2 inches of hollow 
It is the contention of the architec separated by the steel studs 
to trame as lumber: on this house hi ac insure insulation Botl 
| th clips wedged t 
\ J , : bric 5 re intoreed late1 
NY . ommon Brick Manutacturers -\ 
iwarded its certification of excellet 


in isometric drawing, shows the d 


\ 
Hoor joists are protectes 
SeCTVesS as a ] 

‘sts carry the 


cdirection., 


ts have long 
las never materializ 

nade possible a design for 

t 


embodies the best accepted engi 


mpetes with wood frame constrt 
permanence and durability of 
, ' 
find favor with banks and mortgas 
not so radical as to cause prospecti 
It is estimated that with this 
eventual adoption of “battleshiy 
vation ot a low cost steel 
ket for 3,000,000 tons 


This is larget 
, ] 
Fig. 6. Detail of Wall Construction. tural shapes 








Resistance Welding Data 


How Transformer Capacities Are Figured for Flash. Spot and Projection Welding- 
Effect of Changing Material to Be Welded—Influence of Pressure and Welding Speed 


\ € 

\ ance Iding, the first step should be to analyze the job 
ingles just as the medical men will diagnose a 
prescribing a cure. He must go into the produc- 
red first, then second the strength required in the 
convenience of handling work to the welding 

fourth, the cost of welding equipment 
it we have a proper understanding, let me say 
“Electric Resistance Welding” covers any and 
es of welding machines where the electric current is 
through the metal to be welded, this metal being 


the possibilities of butt-welding, there really is 


at can be welded by this method, the only thing 


ted between two electrodes or dies. 
: Butt Welding 
> 


ffer anv limitations being the size of the welding 
\ nes 1 t could be built, and the electric power ivallable 
“4 rat e machine after it has been built. 


e seen round steel bars, with a cross sectional area 
ed squ inches, being butt-welded, and the fusion was 


; 1) 
it the weld was just as strong as the original bat 


t iain, we have seen a welding machine that 
: ; res Sn hack ab eT 
® gauge steel plates 12U0-inches wide; - 1s 


l-known manutacturing company 1s putting in a 





utt-weld plates 110 inches long with a total cross 
at the weld of 55 square inches. This also ts 
job. Our company has received inquiries tot 
ines to be used for welding greater areas than 
ed, so really the field is unlimited as far as size 


mw what has been accomplished by the resistance 
Q od in regard to making tubing and pipes. The 
¢ tubing has been very substantially reduced by 
and there are many other fields of development 
e welding that have not been tried. These will 
great, if not greater, possibilities than the pipe 


ev will undoubtedly develop very rapidly in the 


give some reneral data for resistance butt weld 
perhaps would be of help to the engineer who 1s 
a welding job. The figures are based on an 


Iding machine, either mechanically operated by 


lraulic automatic, an 


running continuously as fast as the work can be 


it is fully understood that where a machine only 
eld. and then is idle long enough tor the trans 


. 11 
i off, or where the machine is operated manually 


of time can be taken to allow the heat to soak 
l, you can get by with much less trans 
itv than would be required on an automatic ma 
g¢ at production speed. 

ir of round or square stock requ 


capacity for each square inch to 





er gauge stock where the material is spread out 
area. The same applies to butt-welding pipe 
] 


res more pressure to the square incl it weld 


3 


) By Walter Anderson} and Maleolm Clark? } 
THE) sngineer has a job that requires electric resis- light stock spread out than for solid heavy stock. The upset 
~ 


pressure must also be applied quicker for the light stock, as 
it has a tendency to cool off so much more rapidly and the 
upset pressure must be applied when the temperature is right 
tor fusion in order to obtain the proper weld. 

We will take our unit of electric power in the welding 
transformer as KVA, meaning kilo volt ampere, and then 
taking three specific examples of transformer capacity and 
upset pressure required to make a perfect weld automatically 
at production speed 

Example No. 1—A fairly heavy job is a five-inch diameter 
round steel bar. This has a cross section area at the weld ot 
approximately 20 square inches. A bar of this size would 
require a welding transformer capacity of 40-KVA for each 
square inch area of weld, or a total of 800-KVA. 


\ transtormer of this capacity is required in order that the 
secondary voltage will not drop when the ends of the bars to 
be welded first make contact, causing a dead short on the 


transformet lf the transtormer has not sufficient capacity to 
withstand the eavv surge load, the secondary voltage will 


drop so far that the metal will not start flashing. But if an 
ipere meter is placed on the primary line with a trans 
former ot SOO-KV.A capacity welding five-inch diameter bar, 


t will he und that the consumed load on the dead short at 
he start ot 1 eld will be approximately 75 per cent of the 
transtornie ( r OOO KVA. 


This is only an instantaneous peak load, and the consumed 


d during the flashing period will be approximately 45 to 50 
per cent of the transtormet capacity, or 270 or 300-KV A, The 
upset pressure must take place after the flashing 1s finished 
and just as the current is being turned off the transtormet 


This should be 5,000 pounds per square inch, in other words, 
100.000 pounds or 430) 

Example Ni Z ike a 6-1n. standard pipe which is 65¢ 
in. OD with a wall thickness of 9/32 in. This has a cross 
sectional area of approximately 55¢ square inches, and would 
require a transformer capacity of about 7O-KVA for each 
square inch, or a total of 400-KVA in the welder. 

The consumed load would be proportionally the same as in 
e No. 1 he upset pressure tor a pipe weld of this 
size would be approximately 6,000 pounds per square inch, 
or a total pressure of approximately 34,000 pounds or 17 tons, 


Example No. 3—Consider butt-welding light gauge stock 
is in automobile body welding. Take a butt-weld seam 60 
inches long in 18 gauge metal. This would have a total cross 
sectional area of 3 square inches, and should have a trans 
former capacity of 125-KVA per square inch or a total of 
375-KVA Phe consumed load here would also have similar 
proportions to Example N ] The upset pressure should be 


wout 7.00 ) pounds per square inch ora total ot 21.000 pounds 


With the foregoing representative examples as a guide, an 
engineer must still use his best judgment in determining thx 
proper transformer pacit nd pressure required for his 
- tic a 

he butt-welding of non-ferreous metals has made wonder- 
ful adv es in the last few vears, and it has been proven 
practical to miter weld the corners of window frames made 
of brass and aluminu Phe procedure in welding these al 

Ws is mu ferent from that followed for welding steel 

fact we do not consider it commercially possible to weld 
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d even on a cam-driven will require approximately 
vorked out a special automatic welding device, trodes and double the tran 
operated by springs and air cylinders, and needed for clean steel stock. 


“se ) \\ ] + . ) hy) + ’ - + 
elding device to a weld i. proper We are confronted with 
oe est ; ; ; 
actically any non ing of non-ferrous metals. 
is hard to set up a specific 


; ons ] 4 2 } 
ention in connection w allovs. It is true, however, 


ince ash butt welce r to the |{ ve allo “an be welded sl 
justice to the welding machi the much greater transforme 
ner on the power line where tl n that aluminum requires 


taken should always have a Capacity is steel, brass, two and 
than the welding machine tr: hree times as much. 

‘r cables leading to The speed that can be obt 

lary voltage at the wel is remarkable. Machines | 

surge load when welds per minute, and we 


operating trom 150 to 200 sti 
Spot Welding here that the limiting facto 
ably the simplest of the different machine itselt, but rathet 


istance welding, and ordinary steel that is fre cal companies who 
] 


cale does not present any real problem for this tvpe of 


itches woud find 
' ' s goiek denett ems tees 
ng. It merely a matter of choosing a machine with OF COWG GCeverop 2 SWh 
‘ ; 1 
proper transformer capacity tor the thickness of stock re speed. 
quired to weld, and one having plenty ot spring pressure con Projection Welding 


veniently adjustable to give correct welding pressure, whicl Probably the latest, and by no 1 


' , 
will vary with the diameter of electrode at the weld. in resistance electric welding 


lhe transformer capacity required in a spot welding ma- welding. This name is given 


] 


chine for clean steel stock is worked out on the basis of punch press are put on the stock bet 

10-KVA for each '¢ in. total thickness of the two pieces to tion, or small button if you will, 1s 

he welded together. That is, if the total thickness is '4 in. is required, these buttons being mad 

then 20-KVA is required, or double that required for ' in face of the stock equal to the thickness 
1 


1 


total thickness project above the face of tl 


le STOCK a dist 


j . or Ce , hoa 1 Les sal : 
These figures are based on a machine with 12-in. throat ©” per cent of the stock thickness. 

depth, that is, the distance from the weld back to the trans \ great number of projection welds 
former between the leads. If the throat depth is 24 in., the time, there really being no limit other 


foregoing figures will be doubled. In other words, the trans transformer and the pressure required. Be 
former capacity is in direct proportion to the throat depth. production method, it is very economical in 
they are plain flat surfaces or faced with Elko 


\s we said before, spot welding clean steel stock is a simple : oe . : 
either case the life of the dies is very long 


| 
procedure, but if we have very scaly stock we must use dif 
ferent figures altogether because scaly stock requires much The transformer capacity required for pré 


more pressure on the electrodes than does clean stock, and the approximately 50 per cent more for each pt 


secondary voltage must be somewhat higher. be required under similar conditions for 
Chis is required as the current must be made to break There are projection welding machine 

through the scale, and we all know that scale. which is oxide many as 60 projection welds in a lengt! 

of iron, is a good insulator. Another thing we must remem at one time. These, of course, are very 

ber when spot welding scaly stock is that once we increase very large transformers. We build project 

the pressure on the electrodes we must also increase the trans chines with transformer capacities up t 


former capacity In this way we see that very scaly stock justable welding pressure up to 100,009 


> 


All Welded Tanks with Capacities up to 475,000 Gallons 


FEY HE substantial progress being made in the fabrication of 

tanks by welding finds its latest example in the twelve all 
welded tanks, of more than 2,000,000 gallons total capacity, 
constructed at Patchogue, Long Island, N. Vi. by the Bufttalo 
Frank Corp., for Patchogue Oil Terminal Company. 

The advantages of welded over riveted construction fot 
tanks utilized for storage of volatile liquids are clearly defined. 
In addition to the savings of welded over riveted construction 
there are very substantial savings in the maintenance costs. 
The “sweating” and leakage which frequently occur in riveted 
tanks are eliminated by welded constructions, which gives 
welded tanks a very decided superiority for oil and gasoline 
storage. 

\ll of the tanks employ five rings. The two largest tanks, 
50 feet in diameter by thirty feet high, are constructed with 
,-in. bottom; the lowest course is 5/16 inches thick, the next Spider Used for Rounding Tank Shell. It Later Serv 


: 1 the re oe As : eee aml roof 3/1 Scaffold for Erecting Dome of Roof Which Has Six 
two 1; In, ane the remaining two courses ar root, 3 0 for a Center Sucport. 
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jure 1 (Upper Left) Welded Tanks Showing Partially Erected Oil Truck Loading Rack in Foreground. Figure 2. (Upper 
Right) Plate About to Be Lifted into Position on Tank at Left. Smali Tank was Shop Assembled and Shipped to Site. 
Figure (Lower Left) How Plates Are Set in Position and Bolted. Later All Bolt Holes Are Welded Shut. Figure 4 (Lower 
Right) All Vertical Seams, without Exception, Are Weided Up. 
largest size tanks weigh approximately 81,000 is also shown in this illustration. The method of setting 
is approximately 475,000 gallons. Two tanks — plates in position, and the bolting up of the plates is shown 
feet, two 30 by 30, and one is 25 by 30. The in Fig. 3. All of the bolts shown are removed after seams 
tanks, size 10 ft. 6 in. by 35 ft. are shop fabri are welded, and the bolt holes are then welded. Upon testing 
vere assembled at Buffalo, N. Y., without bolt of the tanks by completely filling with water, it was reported 
by means of special jigs and shipped by rail to that no leaks were discovered. The field constructed tanks 
gue, Long Island, and trucked one mile to site. Gen will not be painted until approximately six months following 
g, these are the largest size tanks it is entirely erection, so as to permit mill scale to rust and loosen up; 
feasible to ship for long distances. wire brushing will precede the work of painting. Approx 
itions provide a good picture of construction mately 4,000 pounds of welding wire were used in the con 
Fig. 2, plate is shown immediately prior to being struction of the tanks, and approximately 600 hours were 
sition. The first ring of 40 ft. by 30 ft. tank required for welding with oO machines. 
od 
A.S. M. E. Boiler Code Receives X-ray test requirement has been retained, but some oppor 
tunity has been left for substituting other non-destructive 


Final Approval 


ent has been made that the new revisions of 


ilowing the of fusion welding in the 


use 


pressure vessels and power boilers was adopted 

D Code Committee on June 27th and approved by 
Committee on July 7th. The code as finally 
practically the same as the form which was 
Mechanical Engineering for June, 1931 Phe 

g been changed so that different kinds of welding 


Hed as 


a 


nto classes 1, 


B. and C., but the separation of pres 


2 and 3, is retained. Before its 


there were two points in the proposed specifica- 
hich there was considerable argument. One of 
subject of requiring the X-ray test for class 1 


he other was the subject of stress relieving. The 


means of examination in the future. 


the 


On the subject of stress 


relieving, code makes the requirement that this shall be 


done by heat treatment 

. 
S. A. E. Will Participate in 
National Met 


al Congress 

The Society of Automotive Engineers has arranged to 
meet in Boston the eek of September 21 as part of the 
National Metal Cong | Exposition. R. S. Burnett, 
manager of standards of S.A.E., has arranged a session 
dealing with problems of the automobile industry from the 
standpoints of metallurgy, production and cost. This session 
vill be held Wedne g, September 23, at the Hotel 
Statles 





tructural Arc Welding Progress 


The Erection of a Long List of Welded Structures Is Evolving a 
Proper Procedure for Wider Acceptance of This Class of Work 


By A. F. Davist 


YEAR or so ago the Board of Directors of the Irving Milestones of Progress 
A Trust Company of New York sent out engraved notes So far as the writer knows, the first struct 
ot apology to some five hundred of their neighbors, asking — try in which are welding was used in an 
their indulgence “during the unavoidably noisy weeks that lie the old plant of the Lincoln Electric Comy 


just ahead” while the steel frame of their new building was \ four-story concrete block building had it 
being erected Some time after this, the Union Trust Com overloaded and the blocks began to cru 
pany ot Cleveland added part of another floor to their twenty welded steel structure was built into the ex 
odd story building, but they sent no apologies for noise—they without disturbance to the factory operatior 
welded In the Province of Ontario, a highwa 

When Structural Arc Welding is mentioned one auto- spans, 672 ft. over-all, carrying the hea 
matically thinks of buildings which are erected in the field, city of Toronto, was constructed in 1923 
either wholly or in part, by are welding. However, it seems and concrete. The design of the bridg: 
to the writer that there are two distinct phases of the subject, the steel work was made up ot round b 
namely : 

l. Field erection or construction. 


Shop welding of structural members and details such as 
trusses, details, ete., which may be used in buildings erected 


or constructed in other ways than by welding. 


Ni taal 
Seow 7 


A 


Figure 2. Arc Welded Bridge During Construct 
Canada. 


ried the entire load, the concrete set 
tection for the steel. Before this bridge 
was severely criticized by engineers 
possibilities of are welding. Howevet 
what could be accomplished. The bridge 
met all required tests, and it was built 
that of riveted construction. 

It was only shortly after this thi 
framework of a 12-story addition to tl 
Company building was are welded, whe 
were framed into the columns, at a c 
both money and inconvenience. 

In the early part of 1925 the writer was 
late Mr. Richard Storm of the Morgan 
pany of Alliance, Ohio, as to the advisabilit 
welding the Peerless Auto Sales Company 
ton, Ohio. 

\lthough originally designed as a riveted 


Figure 1. Silhouetted Against the Sky, This Arc Welder Makes awarded on a competitive basis and the shoy 
a Twentieth Story Addition. 


+1 


riveted construction, it was decided to weld 
out. 


Keach has its distinct problems and it is our intention to . , 
% \t approximately the same time the 


more or less treat the subject in this wav. ee 7 : : : : et 
. structed a large crane runway in whic 


frames and 14 large built-up girders, 
ing. A great deal of credit is due M1 


In order to get a picture of the present status of structural 
are welding it seems desirable to give a brief history of what 


as transpired in its application to the erection of buildings, ‘ na ; : ; 
ha inspires IPPMCATION 80 Ihe Crection Gf U sight and ability in pioneering welding 


In November of 1926 there was ert 
house Electric & Manufacturing Comy 
the then largest all-welded steel frame 


then to point out a few of the questions and what is being 


and has been done to solve them. 


five-story warehouse which utilized 790 


42 





ee 


e 





this a number of buildings were erected by 
ne of the 
ie Building 


This was a 


most interesting of which was the 
erected by the Austin Compa 
building, 60 ft. by 119 


embodic d SC VE ral 


four-story 


le not large, nique features, 


was the use of continuous beams which were 


middle of the building and the lummns 
floor. 


me there have in all been 


use OT ct 


a considerable num 


es fabricated by welding. Among them are 

vy Building at West Philadelphia. Works of 
lectric Company, consisting of approximately 
teel 


tead Hotel Building at Hot Springs, Va., f: 
cted by the 
plant adjoining the Chalfont and Hadden hotels 


ty, N. J. 


\merican Bridge Company 


fabricated and erected by the Bethle 






































































































































Company. 
} y, 1400-ton office building of the Edison Elec 
ting Company of Boston, Mass. 
(-ton shop riveted, field welded building of the 
California Edison Company at Los Angeles, Cal. 
vy building of the Dallas Light and Power Com 
Dallas, Tex., erected by the Mosher Steel Company. 
Da Gas building, Dallas, Tex., designed for 22 
hich 14 stories are being erected at present 
tistics collected by the American Welding Society 
welding has taken a prominent part in over one 
| buildings or structures, with an estimated tonnage of 
10U,UUU, Doubtless there are many more, and now Figure 3. A Hurricane Hit This Building with the Results 
laily we hear of new welded projects. Municipal Build- Shown. However, Every Weld Held. 
des have been one of the factors that has retarded the . : ' . 

id progress of structural welding. but this bar is arch construction by the Arch Construction Company of Or- 
pea biel RES GOP SAE pting lando, Fla., the arches being constructed entirely by are weld- 
v 1 b . “ < ‘ > « AG ? . nn - : bieer : 

or in part, the welding code suggested by the ing: The framework of one of these buildings was almost 
fi : ih be ws sites ; ‘ : , matched ; good si at ere ee 
Welding Society. Today the known number of entirely finishes and a good share of the ma onry when a 
ive changed their code is probably at least one hurricane came along and approached the building from the 
y rear, blowing in the rear wall—going through the entire 
Dependability length of the structure and blowing out the front wall. The 
bar joists had been welded in place on the supporting beams 
litv of welding is often questioned, particularly by short fillet welds along the edges of bearing plates at the 
are not familiar with the process. However, it ends of the joist, and even though the entire wall fell on these 
ne to note that out of the large number of welded — bar joists, causing them to bend almost to the floor slab, the 
far as it is known, there has not been single welds held the joists to the beams, causing even the beams and 
is in spite of some very severe test: \s an the supporting columns to become badly distorted. In order 
ould like to cite several cases which have come to clear the wreckage necessary to cut the bar joist 
attention. There have been in recent vears from the beat by gas, the welds still being in practically pel 
r of packing houses erected in Florida of steel fect condition 
dh .<... aK ‘ es Fe on 
\ \ V , 
ee — 
> —_ 
: » 
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Figure 4. Riveted Beam 
Seat for 45,000 Pound Load. 


This 
the 


Simplified Welded Beam 
Equivalent of Figure 4. 


Figure 5 
Seat s 
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Recently a cyclone struck the Houston (Tex.) airport, caus spection. By “Proper Procedure” we 


ing a damage of approximately $50,000 to planes and a length and sequence of beads, proper elect 
masonry hangar, but passing over three arc welded steel han rents for the work, proper equipment 
alongside, without even causing a dollar's damage preliminary tests of each operator to detert 


1 


There are numerous other examples which show th: ability to properly weld, and regular t 
welded structures which, when done with proper procedure during the progress of the work. 
and inspection, are pertectly reliable Such tests have already been standardi 
Welding Society for preparation ot 
Uniformity previously mentioned. 
\nother question frequently heard is as to the uniformity Inspection 
; 


ot weld We think it safe to say that with proper procedure We have referred also to proper insp 


and inspection a uniformity equ: ( : : 
' qual to that of any other mé regard to this might be in order. Cor 


chanical type of joint will be secured. A year or so ago the been made in devising methods for t 
non-destructive, but so far as the writet 
have vet been brought to the point whe 
are practical for the held. So visual 
most practical and is the one most used 


- ALD 
€.0k 


IMI/L 


the uninitiated, all welds may look al 
enced in arc welding the appearance of 
indicate to a remarkable degree the depet 
of the weld. 


g 


/ 
-v 


No doubt the completion of the testi1 
Welding Society will develop some very inte1 
reliability, dependability and working. str 


] 


However, from a large number of welds 


3x xa 
Cae Prave Puncné> ave 
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and others have made, the following worku 





Figure 6. Column Splice Between 
Same or Different Size Columns. 


Mill Welding Includes a Bolting 
Lug to Top Column and a Cap 
Plate to Bottom Column Field 
| Connection Would Be Bolted and 
t Horizontal Field Weld Would 
be Made Between Flange of Top 

a Column and Cap Plate 

















A M cp 
COLUMN OPLICE 


American Welding Society started a program of testing a 

large number of welded specimens in order to 

1. Contirm or qualify previous results by the use of a larget 
number of specimens and a more untform system of test 
nm 


Supplement the scope of previous data by tests on addi 





tional forms of yornt 








Determine what degree ot uniformity in commercial weld 
av be expected 
gram covered 57 torms of joint in 191 sizes welded 
or the are process The specimens were 


and embraced fillet welds ot lap and te 

















ge butt welds, and special joints. Single and dou 


t weld, normal, parallel and diagonal to direction 





continuous and intermittent, were specitied 


ens were to be subjected to static tests for 





1 


vield point and duetilitv. These might be 





mented by dynamic and other special tests The general 


portion specimens so that they would fail 


ius indicate unit weld strength, but for check 








tvpes were included that would probably fail 


to determine what degree of uniformity might 
commercial practice, multiple specimens o 


were scheduled, whose preparation 








about thirty-six representative 


he United States and Canada 


unitorm procedure and inspection regula A 
BEAN! FO Ces 


ts have been completed rv) tt) +1 7. Beam (Narrower Tha 
wane aes ee is ; Connection 
| , 
rv closely checking 


respect 


mentioned proper procedure 








tructural work is going to depend on whe 


ive been found to be sate, practical and conser- 


let Weld 1,500 pounds per lineal inch 


let Weld 2,000 pounds per lineal inch 
let Weld 2,500 pounds per lineal inch 
llet Weld 3,000 pounds per lineal inch 
llet Weld 3,500 pounds per lineal inch 
in compression values 20 per cent above those 


ible may. be used 


‘s are based on the use of a good grade bare o1 
electrode. 

Advantages 
mn, however, which is probably heard most ts: 


uctures at all? | le anSsWeTs, as the writer sees 


ition of noise 

economiles., 

there are many, many cases where the elimina 
ise of the riveting gun is most desirable at any 
ently public notice has been largely focused on 
advantage, of structural welding; but it is the 
that in the long run the widespread use of are 


‘ther o1 
1 dollars and cents can be made over the present 
and it is a remarkable fact that so far there 


savings, or at least very little, where structures 


‘ntirely or largely fabricated and erected by weld- 


hat there is a saving in the amount of steel nec 
juestionable. Due to t 


1 


he possible use of con 
s, the stopping of columns at each floor, the 
ind reduction in number « 


f angles, plates, etc., 
ns, It is estimated on good authority a saving ot 
20 per cent is possible. 


Erection Economies 


mple of the latter saving, comparative designs of 


ind a welded seat is shown. 


1 


ws a familiar riveted connection—a beam seat 


i load of 45,000 Ib. It consists of a 6-in. by 4-in. 
it angle, a %X-in. fillet. a 3-in. bv 3-in. bv 
angle, 12 in. long, and 834-in. rivets. While 
the corresponding arc-welded connection It 
piece of 6'2-in. by 6'4-in. T, 3 in. long, and 18 
fillet weld 


ngs in steel 


unples are numerous 
4) have been largely wipe ' 
nave een largely wiped out in 


tures through difficulties in erection and other 


: a +4 
as too much welding due to extreme conse! 


ition of the designer, too much overhead or in 


Idineg ST Sl eee one ii cee, Samarceuventient 
elrading, Wiic 1s uc slowel than () Ontal 
OT mcreased = ¢ ~ rec 1 ( ¢ } the 
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clamy ng Tit TS ce | i 1 De 
or squaring the building, et 
7 
uties Cal Or course ( verconie sIng 
, , 
i@ various menibers t h nit 1) g place 
1 
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This sche S Dee 1 nu Y cases 
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It is therefore self-evident that considerable economy would 
arise if the advantage of bolting over clamping could be 








utilized, provided the structural members would not have to 
go through the fabricating shop, but go direct from mill to 
10b. 
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BEAN TO COLUMN CONNECTION 


Figure 8. Beam (Wider Than Column) to Column 
Connection. 
n s Cop t Clear CC. lim Flanges and Field Bolting Lugs 
Welded to Bean & n n the Mill Field Welding Would Be 
Horizontal Ac Bean Flanges ind Vertical \long Web if 
Required 


Such a proce 


tw, Was indicate 


las being possible in a papet 
presented to the American Welding Society some time ago 


by Mr. J. F. Lincolt In substance, the plan is to utilize 
angles, lugs, ete.. which have been punched and prepared in 
the tabricating shop and welded to the structural members 
on the job lo illustrate, several examples are given fron 
this paper. Figs. 6, 7 and 8 are presented merely as sugges- 
' nse rathe e pic = e 
It is reasonable to expect that as time goes on and more 
and more building re erected by this process and experience 
vained that ere e down so that the savings 
n ste l re gs in dollars 
Howeve ve t out that today many ec 
nonies at t ug é g¢ and which do not inter 
fere with erection by the usual methods. One of those i 
nd bracing ! ¢ 1 to give our example taken fror 
series ot Studi n Structural Welding, published by out 
zi 
Wind Bracing 
e pre ng st f riy | wind-bracing connection is 
t rs formed f1 | -he e 
( g e shop to the columns b 
f held 1 eted t Thre bye 
‘ geou the ete 





HE W 


wind brace bv the are 
10) 


Phe knee 


welded knee-brace type 
braces are placed only at the intersection of the 
floors 
strains to the 


columns, the 
lateral 


pandrel beams and wall being usually 
1 1 1 11 ‘ 
well able to transfer the Wall bracing 


observed that the use of the arc-welded knee 
brace loe Wl any Way change 


he usual erection proce 
dure Phe 


raised, set, bolted up temporarily and 


steel is 


plumbed in the ordinary 


fashion and then riveted together by 


means of the beam connection angles. Only when this has 
been done are the knee-braces placed and welded in position 
evidently such a procedure is bound to speed up the job, 


not to delay it, since the 


riveters have less rivets to drive to 
obtain a well squared and plumb structure. 


ators 


The welder ope 
follow the riveters without 
without getting in the way 

Shop rivets cost about 4c 


the large ¥ 


interfering with them, and 
ot the masons back of them. 

each; field rivets 22c each and 
and fabricated connections 6c per lb., and weld 
ing, in the positions indicated, averages about $1.25 per lin. 


ft. On this basis, the cost of 120 riveted T-brace connections 


per floor is $1,334; that of the corresponding 40 riveted knee 
braces $1,164 The cost of the 40 arc-welded knee-braces, 
including the riveted standard connection angles, is only $826 
or one-third to one-fourth less than the cost 


types of wind-bracing. 


of the riveted 
In all cases the cost of the standard 
or other load carrying connection is figured in the total. On 
tall structures the saving effected by use of arc-welded wind- 
bracing represents an amount that cannot be ignored. 

This brings us to a point previously mentioned—that in 
fabricating shop there are real economies possible, unhindered 
by external influences. It is, however, unfortunate that today 
many fabricating shops assess the same overhead to welded 
job as they do to riveted jobs, which is manifestly unfair since 
welding does not require anywhere near the same equipment, 
floor Space, etc. If these shops would assess true overhead 
it is Our opinion that welded work would show even greater 
economies than they do. 


Economies in Shop Work 
\s an example of the economy possible in shop work we 
riveted and 


_ Th 


wish to show comparative designs of a 


7 oa —_—— 


welded 
oe ee eee 
2 of C6-SI Ixk@lq Soles 
prt rikt 
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Figure 9. Methcd of 
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Riveting T-Tyze Wind Brace 
plate girder. Let take a girder of the following assun 
requirements :° 

$0) feet 

Load (including 


Girder span 
allowance for girder weight) 146,000 
span. Design of 


\rea Method,” 


concentrated at a center ot flanges to 


made by the standard “Flange allowing 


web's resistance 


Spacing of stiffeners not to exceed depth of girder 


resisted, 1,460,000 foot-lbs 
to be resisted, 73,000 Ibs. 


18,000 Ibs., per 


Bending moment to be 
Sheat 


Flange stresses not to exceed square incl 


on net section. 
Though 


both girders are of exactly the same size and 


strength, the 


riveted girder, a saving in weight of steel of 


are-welded girder weighs 2,329 lb. less than the 
22 per cent. Che 


riveted girder requires 890 Ib. more steel in the main mem- 
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the web and the flanges, 
details, the 
virder. 


bers, and 

fillers and rivy 
The saving of steel in the 
girder is made possible by use of a 
48-in. plate; 
tinuous flanges to 
height the full height of the girder, as 


The reduction in flange weight is due 
a — 


a 


stiffeners, 


the gross shear is not 
welding of 


ENS 

b>LsStandard connis riveted 
2cOL-G5.4" 

Po 

so Floor Beam 

q 


— xX 
2Plates!7 lq Twin dow 
Opening 
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Bottom VIEW. 
SECTION X-X. 


Figure 10. Welded Knee-Brace Type Wind Bra 
Often Advantageously Replace the Riveted Ty 


holes to be deducted from the gross sectior 
moment arm being a little longer 
riveted girder. 


in tl € 


The saving of weight in the details ts 
tion of fillers, to the substitution of 
the advantage in weight of the weld 

In the are-welded girder there are one 
to handle in fabricating as are required 
Thus are welding also effects a material 

Phe Austin Company, with headquart 
fabricated by 136 flat 
ft. deep in the center, also 63 parallel 
40 ft. long and 8 ft. deep. These welded tru 
factory building of the 
Mass. 


Their new plant, which is being 


welding tvpe trus 


Simonds Sav 
Fitchburg, 
structed by the Austin Company, ts 
designed without windows and is als 
LED CONDITIONS” 

Mr. Harry E. 


commented on 


plant in indust1 
Stitt, chief engineer ot 
these welded trusses 
‘They are stronger, stiffer and better 
per cent lighter than similar trusses 
would have been. They were constructed 
able to equivalent riveted type trusses.” 
thousands of 


1 
} 


many to attempt to enumerate in this | 


here are literally 
that this phase of structural welding 
more rapidly than field work, but it 
both phases of this work will proceed 
edge ot welding spreads and as rennet 
appear, and refinements and improvement 
appearing. 
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Hints for the Welder 








Hee 


HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 
how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 

. +++ «+ Write to us about these things .... . . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 











Fighty-Six Foot Welded Flag Pole 
(Completed in Four Days 
Morristown, N. J., has 
cted on July 4th of this vear at the dedication of 
Washington 
two winters during the Revolutionary War. 


a brand new flag pole 


se, where George with his 


tro yps 


Hag pole had been erected on this site, but it was 





Base Set in Concrete. 
Welded to Top of Pole to 


Four-Piece Pedestal 
Brake Drum 


nn 


gure 1 Left) 
ure Below, Left) 





Figure 2 





The pole itself consists of a 16-ft. section of 8-in. pipe, two 
14-ft. sections of 6-in. and 5-in. pipe, 12 ft. of 4-in. pipe, and 
two 10-ft. lengths of 3- and 2!2-in. pipe respectively. This 


represents the height of the pole to the light cluster, and above 
that is a 5 ft. 
eagle, the weather vane and flag halyards. 
by the 
portable 


length of 7g-in. solid steel which supports the 


The job was done 


electric are process, using a gasoline engine driven, 


are welder. The joints between the 8-in. pipe and 


Welded to Top of Pedestal. 
Figure 4. (Below, Right) The Pipe 


(Top Center) Flange Shoulder 
Protect Wiring from Weather. 


Lined Up on Horses for Welding. Figure 5. (Right) After the Dedication. 
did not show over the trees. Just a few days the 6-in. pipe were made by cutting six l-in. vees to a depth 
e for the dedication, Leo Kappertz, President of 4 ft. in the &-in. pipe and corresponding diminishing vees 
town Welding & Radiator Company, was con in the smaller pipe These vees were welded together, thus 
ubject of making up a longer pole of pipe, which © shrinking 4 ft. of the pipe gradually down to the diameter 
ready to supply. He promised to get the job of the next section. A butt weld was then made, and the danger 
ediately got busy on it with one assistant. The of the sweating which may occur when a telescope joint is 


assembly of three-quarters of a ton of wrought 
one section 86 ft. tall. 

mne-half feet of the pole proper, together with 
hidden 


a concrete base. 


g, diagonally-set sections of the pipe 
hr 
feet project vertically from the ground level to 
* on top of the structure. 
eter is welded to the pole exactly at the 
te. Immediately below the 
lerneath that 
illuminate the flag at night and provide a 
At night this light 
ble for several miles. 


are 


the ground and set firmly in 


\ circular steel plate 
surface 
eagle is a weather 
a cluster of five 200-watt electric 
minor 
flag 


g m to aviators. and the 


47 


made was eliminated Needless to Say, it required first-class 


workmanship and a thoroug!] knowledge of expansion and 
contraction to carry through the job in this manner and finish 
with a perfectly straight pole 


\n 


consisted Ol 1 Toul piece 


job is the foundation. This 
made up of 4-ft. lengths of 


interesting teature of the 
pedestal 


ip diagonally, as shown in Figure 


6-in. pipe. Thess 


were set 


1, and welded together with angle iron braces as ties and 10-in. 


plates at each bottom end to prevent sinking. On top of the 
pedestal is a in. plate welded with a 6-in. coupling to re 
ceive the pole while setting it \ flange shoulder is welded 
at the bottom of the pole, and this was welded to the top of 


the pedestal after the pole was plumb. This shoulder is shown 
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in Figure 2 The electric wiring is inside the pole and runs 
through a conduit which is welded to the pole, top and bottom. 
\ brake drum from an automobile wheel is welded to the top 
of the pole as shown in Figure 3 to protect the wiring trom 
as mentioned above, a 7%-1in. solid stem is 
The 
done on the summit of the hill and on very un- 
Other illustrations show how the pole was set 


the weathet Chen 
welded on top to carry the weather vane and the eagle. 
entire job was 
even ground 

' a oe dine and } = 
up on wooden horses tor welding and how it appeared when 
completed 


= 
How Broken Studs 
Can Be Removed 


(7e0 \ 
Neb., 
stud 


Work, proprietor of the Ord Welding Shop, Ord, 
the following suggestion for removing broken 
“To 
face of the casting or part, place a common plate 
a hole slightly the just 
a target, build up a lug by 
the to both stud and 
applied to the stud will cause 


| 


and when cooled, it will be loose in the 


sends in 
or bolt 
the 


het 


remove studs which are broken flush 


with 


with smaller than stud 


stud, 


Wa 
the 


welding 


over 
and using the hole for 


on new metal, fusing metal 


rhe 
itself 


washet heat that has been 


it to upset hole 
ily 
This 


known to a good 


and can be ea removed by gripping the lug or washer 


ot studs bolts is 


many of the old-timers in the industry, 


with pliers.” method removing O1 
and 
will undoubtedly come as a welcome suggestion to many new 


operators who have not thought of this application. 


> 


Unique Motor Boat Manifold 
Is All-Welded 


Phe Harbor Welding Works, 
fornia, where a great deal of marine welding is done on 
and thre Los 


ditheult and interesting piece of welding in the construction ot 


located in Wilmington, Cali 
ships 
boats in \ngeles Harbor, recently completed a 


an all-welded water-cooled manifold for a speed boat motor in 
Pedro 


he accompanying photograph. 


the San Bay \ view of the completed job is shown 


by 


Phe total length of the manifold is about 39 inches. The 
the in front with three points of intake 
This pipe is of two-inch size. 


the 


view shows intake 
The shaping and distancing of 
difficult 


Heating for bending and shaping for the proper 


these gas intakes from carburetor was a very 


proposition 
division of distances tor each intake was by means of the oxy 
acetylene torch, and required much skill and care. 











This Intricate Pipe Fabricating Job Was Easily Handled with 


the Welding Torch. 


for the water jacket 1s of four-inch lig 


The outside pipe g 
three 


pipe 
one l-inch drain pipe. 


ht 
inch water intakes and 
lhe inside pipe is of three-inch boiler 
a one-half-inch 


weight connected with 


tubing, affording water jacket for water ci 


culation. 
Welding of the 


process, and, when completed, proved highly efficient. 


manifold was entirely by the oxy-acetylene 
Note 
the many welds and difficult angles necessary in the course of 
this important job of welding. The manifold was especially 


designed for a motor of 100 horsepower. 
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New Type Pressure Vessel Head Giy; 


I 


t] 


ncreased Pressure Capacity 


A marked improvement over method 


le past for closing the ends of pipe by 


1 orange peel method has been recently deve 


by engineers of the Union Oil Company of | 


d 


evelopment has come about through the der 


refining industry for tanks and other pressure 


stand increased pressure ; 


1! 
—P 


I! 


tl 


with 3%- 


and as ; 

ig and testing, an increase of ove 
ressure Capacity was obtained in the new 
1 the accompanying photographs. 
These tanks are being constructed to cont 
and are made of tet 


They 


in oil refining, 
walls. 


ruse 
in. 


ned fto1 


» desig 





2 (Above 


Figure 1. (Above Left) End View of Completed H 
Right) Pipe Angles Away from Side Bef 


Starts. Figure 3 (Below) Typical Dies for Forming 


of 300 pounds per square incl 


150 pounds pressure. 


Che feature which pro 


1 


proved type ot head, is 


under heat after cutting 
ing operation is started. 


tl 


head. 


1 
O1 
cl 
S( 
CC 
el 
sI 


el 


out the 

As 
ere are five segments cut out to torm 
In Fig. 2 it will be noted that tl 
om the straight edge of the 


noted 


pipe toi 

1e-half inches from the end of the seg 
shown as can be 
which 


early seen by looking 


is used to illustrate thi 
mplished by furnace heating to a cherr) 


juare 


1d to be closed, and placing the end 
laping die. A 7 
1d and the other for the bottom end of 


view of two of these 


in Fig. 3. Upon being placed in the die, tl 


pipe 


fc 


segments is then done and the 


Ol 


OT 


for shaping is then placed unde 
rged to the proper shape. Proper bend 
Wwe Iding 
it in the usual manner. 
Construction of these 


the tank 


] — 
vessels calls 


For the sake of added str 
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osed as the segments are welded together, and 
ch then used to cut the 
with a 


htting, 


hole for the 


ed in strong, heavy bead, as shown in 


ecently made to determine the increased pres- 
obtained in this 
isual orange peel head, the results of which were 
satisfactory. A tank 


new method of closing 


| highly constructed by 
ge peel method commonly used in the pas 


? 


Was 
sure and failed at five thousand pounds. Next 
hod 


e comm 


d and constructed under the improved met 
p and given all the which th 


ipable of giving, which was sixty-five hundred 


pressure 


vessel showed no signs of failing under this test. 
n\ has adopted the use of this method of clos- 
and for all of their pressure vessels requiring 
ssure of two hundred pounds and over, and the 
in recommending this pro- 


ne using this tvpe of pressure vessels. Specially 


very enthusiastic in 


; have been measured and made for proper 


segments on the different size of pipe u 
essels required. This also required a gt 


] 
| 
VIEW of the fact that the segments are not cut 
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instructions covering the use of silver solders on these two 
metals. These instructions were recently published in a bul- 
letin of the International Nickel Company, from -which the 
following suggestions are abstracted: 

The importance of working on clean materials is so great 
that if dirt and grease cannot be removed by mechanical means, 
chemicals should be used. It is also important to have a tight 
fit at the very thin film of silver solder 
is needed to produce a strong job. A hot, saturated solution 
\ slow preheating of the 
The bulletin 
to do silver soldering on nickel 
tures between 1450 and 1600 degrees, 


joint, because only 


of borax is recom ended tor flux 


metal adjacent to the joint is also recommended. 
states that it is not advisable 
or monel metal at tempera 
but that the hould be mad 


joint at temperatures below 1450 


rnational Nickel 


pointed flame of a small oxy 


degrees Fahrenheit e Inte 
recommends the use ot a smal 


Company 
acetylene torch or a small oxy-hydrogen torch, concentrating 
keeping the flame slightly in 

When this technique 
Che 


sufficient to have 


1 1 1 - 
the heat along the sear nad 


motion in the direction of the seam. 
is used no preheating adjacent to the seam is necessary. 
just 


heat developed it the hould be 


the silver solder flow treely, the flux being viscous rather than 


fluid at this temperature, and being applied as a paste when 
distance to where the angle from the straight used with this technique \ special silver solder called type 
pe begins RT, which melts at 1325 degrees has been developed for this 
of these tanks is under the supervision ot work. It ts stat t the oxy-acetylene torch is usually the 
foreman of the company welding department at — best but that on account of its intense heat, the flame must be 
Springs machine shops kept in motion lf the runs off the joint during the 
e soldering, a small amount of boric acid can be added to the 
y . . > ~* . borax, which makes it thicket Care should be used, however, 
. y ~ Ty . v, iy ‘ 5 - , 1 
Working Hints for Silver Brazing not to add too much, because it has a tendency: to raise the 
TF melting point of the flux. The work sh » shielde S 
Monel Metal and Nickel point « flux. The work should be shielded to shut 
off strong light and dratts, and reasonable speed should be 
certain advantages which silver soldet ints used. There are two difficulties which are apt to occur. One 
nection with monel metal and nickel, the engineers of these is pin holes which may be caused by too much or not 
& Harman, manufacturers of silver solders, and of | enough heat, or by dirt, or oil or by improper fluxing. An 
nal Nickel Company, manufacturers of monel other difficulty is balling up the solder, which usually indi 
vorked together on the development ot set of cates improper fluxing o1 erheating. 
> 
Builds ‘eldi sus 
Oo ; | Bus 7 
ullaIn a OD elaing usiness 
© : oO 
By W. Irving Brockson 
y e . ° - 
—— = Se 
V/—Direct Mail Advertising 
PART I 
() most effective “tools” to use in building a job Letting People Know About Your Shop 
business is direct mail advertising : 
It you are ng in business, vou can announce to a 
Direct Mail \dvertising 1s used In this sense selected list ( pre pects the ¢ stablishment ot your shop ind 
rtising which is sent to definite and selected explain the kind of work you do. By sending out subsequent 
ms which are users or possible users Ol job n lings t e¢ 1] nte ] ( once a month or once 1n 
e. It is contrasted with advertising which 1s six weeks et ir prospects reminded of your 
pers and magazines and which may be seen by shi kee ' e be e them’—and cause a large 
eads the periodical—whether he is a possible percentage of th to think of vou when thev need welding. 
t. The word “mail,” of course, is included in 
1 to mean the material—cards, printed letters, Build Good Will 
rs, etc—which is sent through the mail, as f your direct mail advertising is well handled and don 
ng distributed by messenger from door to door, with a fair degree of regularity, not spasmodically, the pros 
her method. To be an effective “tool, lirect pects will, perhay ithout realizing it, get the impression 
g must be properly planned, printed, mail nd that yours is concern, capable of turning 
nd it is the purpose of this article to make some out first Class | ect mail is sent to companies 
lich may be helpful in these various steps that have 1 help to remind these cus 
Purpose of Direct Mail Advertising tome! r the 1 | ed for them, and if you di 
“ } eojod 10l tend t rit rem t | sImess this is : tT t 
ss men have a good job, te ¢ repeat business. All this is a part 


1 1; -" 
very hazy idea ot W it direc 
| 


ng will do as a builder of sales; others expect 


mpossible. Consequently, it is well to have in 
ery outset just what objectives vou may re 


reach through this medium 


of that very important asset called “Good Will,” defined in 
substance by the United States Supreme Court as the tendency 


buver to return to the source where he has been well 
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Educate Your Prospects 
People in general have poor memories, particularly in regard 
o the business of othe Even though you may have done 


vork for a certain firm, the individuals in that organization 
ho have the authority to give you an order are likely not 


to be familiar with all the kinds of work you can do. For 


i 
le ' wi have done gas welding jol 
examp.e, a firm tor whom you have done ga We ing D 


mav not know vou do electric welding ; one for whom you 


have welded may not know you can do cutting. If you oper 
ate a machine shop, your welding customers are likely not to 
know about your machine shop facilities. Hundreds, perhaps 
thousands of firms which have had welding of one kind or 
another done, do not realize the wide scope of jobs to which 
welding can be successfully put. 

By means of direct mail advertising, you can gradually 
inform your prospects of the full scope of your services and 
the many uses of welding. For example, one piece of adver- 
tising you send out can list in easily readable form, all the 
classes of welding and cutting you do, as well as your machin- 
ing facilities, if you have them. Your letterhead can list these 
at the top or at the side. Then, you can send one mailing 
featuring gas welding, another are welding, a third automatic 
welding, etc. Moreover, one circular or letter might dwell 
on the success you have had welding tanks, another with 
repairing broken gears, a third with reclaiming auto parts, 
etc. By keeping up such a program as this, sending your 
customers and prospects letters or other pieces of direct mail 
it intervals, you are bound to EDUCATE MOST OF THEM 
as to the complete scope ot your services. 

Getting Inquiries 

One of the most important things direct mail advertising 
will do is to bring inquiries, develop leads which you can 
follow up by personal calls, locate many of the people who 
are interested in a greater or less degree in your layout. These 
are the people upon whom you should concentrate your efforts 
and try to develop into customers. 

You should strive to make it as easy as possible for your 
prospects to reply. To do this you can (1) enclose a reply 
card or envelope showing your return address; (2) offer to 
send the results of certain tests which have been made by 
some authority on welding; or (3) offer him a booklet on 
some timely subject, a supply of which you may very readily 
obtain from one of your sources of supply. Use your ingenu- 
itv and do anything within reason to get him to answer your 
circular, because with an answer at hand, vou have a logical 
reason to make a call; you have something to talk about that 
he is interested in and you have taken the first step towards 
making a sale. 


Mail Orders Not Likely 


Through direct mail advertising, you cannot expect many 
firms to telephone or write letters asking you to bring over 
your outfit and weld up a certain job. This will happen only 
in rare cases, and if you start out to “let Uncle Sam do your 
advertising” with the idea of getting immediate orders, you 
will be disappointed. But you can expect to acquaint selected 
persons and firms with your shop, build good will, educate 
prospects to all the services you can perform and to the wide 
use of welding, and as a result, either get inquiries which you 
can by personal contact develop into orders or pave the way 
for successful personal calls on prospects who do not reply. 


“Exploded” Objections to Direct Mail 


Before going further, it is well to comment on some objec- 
tions which one occasionally hears from people insufficiently 
informed on direct mail advertising. 


‘ 


Did you ever hear the comment “That stuff is no good—it 
only goes in the waste basket”? Most certainly, a large per- 
centage of it does and always will go into the waste basket. 
But if it has been properly managed by its sender, it will do 
a world of good before it gets to the ‘bone yard.” People 
have seen it, read parts of it and received impressions from 
it. They have noticed your name and have at least got the 


idea that you do welding. One circular 
slight impression on the prospect; he may 
he saw it, but the sum total of impressior 
of four, six or twelve mailings is bound t 
high percentage ot prospects. It's the same 
continual dropping of water wearing 

\nd, besides, the planning of direct 1 
basis that only a few of the prospects need 
the project to pay for itself. Hundreds 
campaigns bring returns from only two percent 
prospects. 

Of course, there is waste in mail 
is waste in the way drug stores, grocery 
and other establishments run their busines 
proper selection of the mailing list in the fi 
choosing the firms which have a logical us¢ 
service, by getting the man or men in the cor 
the “say” in placing job welding business, 
carefully planned circulars which talk business 
guage, and keeping it up consistently, you 
results. 


“It Costs Too Much” 

Another common objection presented by | 
know their direct advertising “onions” is, “It co 
Do you know that some of the most successful 
paigns have consisted of Government postal c 
only one cent for the card and the mailing and 
another cent for the printing? What could be 
that? Moreover, under the proper conditions, e! 
trated folders in two and three colors can be 
mailed for a cost of 5 cents each. 

Now, just do a little “figgerin’.” Suppos 
of 250 prospects, and you send them a mailit 
cents per name. You've spent $12.50. Now 
develop one customer from that effort, the cl 
the first or repeat orders will more than bring 
back. Besides, if your “postal publicity” is proy 
in all respects, and if you follow through 
tactics, you should get more than one custom: 
a program. It is quite true that millions of doll 
on direct mail advertising in the United Stat 
that some firms make mailings of thousands of 
month. But mail advertising is likewise t] 
and the effective tool of the concern that « 


hundred prospects to reach. It is very flexibl 


and can be made to fit almost anv kind and 


- 
Fatigue Test Leads to 


Interesting Conclusion 


In a paper entitled, “Fatigue Test of Weld 
pared by R. E. Peterson and C. H. Jennings 
Laboratories of the Westinghouse Electric & M 
presentation at the 34th annual meeting « 
Society for Testing Materials, which was held 
in June of this year, there is given some inter 
test data on weld metal proper, covering the e 
chining, annealing and peening. <A particular tf 
investigation is the development of a rough weld 
test specimen. The conclusions are described as 
1 inch diameter weld metal specimens, hand weld 
as follows: The direction of deposition of weld 
not have a large effect on fatigue strength 
machined) weld metal has a higher endurance li 
chined and polished weld metal. Annealing at 1! 
not greatly change the fatigue strength of roug! 
Annealing at 1700° F. results in a coarser grait 
and a lower fatigue strength. Peening increases 
strength of roughweld metal. Peening the outer 
as effective as peening each layer successively 
states that tests on size effect which are in prog 
higher endurance limits for smaller weld specimens 
endurance limits for larger weld specimens 
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Reducing ! attledeck Floor Costs 
piscussed in Cleveland 

further reducing the cost 
tledeck 


1 group of 


floors were dem 
engineers and 
held in the 
the Carnegie Steel Com 
land on July 24th, under 
American In- 
Steel Construction, the Lin 
Company, the Car- 
One of the meth- 
was the use of plates 4 
tead of 2 feet wide. It 
ested that it will be pos 
use of a automatic 
elding which the 
any is developing to weld 
the I-beams without 
s it that the 
would be about 
ds. with the additional advan 
nsing with the hole punch- 
ns. A floor panel 8x8 feet 
ted during the demonstra- 
two 4x8 feet which 
to light I-beams spaced on 


a meeting 


ices of the 


and 
Stee mpany 


new 
machine 


is claimed 
reduced 


plates 


- —_———_—- @ —_——_ — 
Processes Demonstrated 
for Waukegan Welding Club 
eeting of the Waukegan Weld 


h was held at the Avia 
\M inics School, Great Lakes, 
August 
demonstrations 
Mr. Walters 
Sons demon- 
Alle 
welder, 
Jos. T. 
talk on the 
how to fab 
ind how to weld them. Mr. 
{ Mr. Brandtburg of the 
plant of the 
inv, gave a 
g extruded 


Inesday evening, 


eral interesting 
es were made 
Ryerson & 
welding ot 


Wilson 


also of 


e metallic arc 
g metal, using a 
Dyke, 
Sons, gave a 


tainless steels 


\merican 
demonstration 
brass so as to 
ir, and also demonstrated 
ling of cast 1 with Tobin 
Mr. F. T. Pahre of the Warner 
ng Company, Pomona, Cal., 
rated the use of the Weco-Weld 
he welding of 
nze and brazing of 
teel. Mr. W. A. Slack, Presi 
orchweld Equipment C« 
gave an interesting talk on the 
ciation work and the bene- 


iron 


aluminum, 
gal 


m keeping up-to-date on 
ind technical developments 
industry 

—— -@-— ——— 


New York Contractors Adopt 
Trade Practice Rules 


ting of the Welding 
ciation of New 
eld Wednesday 
e Association adopted a 
set of Trade i 
g the subjects of bidding, 


Con 
Y« rk, 


evening, 
Practice 


competitors, and competi- 
luded in these rules is a 
ffect that where there 
tal laws, 


are 
rules or regula 
Iding practice, the regu 


down in the American 


WELDING 


Welding Society code shall govern. The 
held in Room 
Building, and in 
the business program, there were an in 
Gilbert 
D. Fish, Consulting Engineer, talked on 
the “Prospects of the Welding Contrac 
tor in Steel Construction.” J. E. Bow 
‘ittsburgh, talked on the “Arc 


meeting was 600 ot the 


Graybar addition 


teresting series of papers read 


man of | 


Welding of Aluminum.” C. E. Birch of 
New York talked on “Eve and Head 
Protection for Welders.” It is reported 
that the attendance of the August meet 


of the capacity of the 
meeting room and that a lively interest 
was shown in the activities of the Asso 
the hi 
were discussed by the speakers 
pee ie 


Fine Monel Metal Gauze Welded 
with Atomic Hydrogen 


The accompanying photograph shows an 


ing was in excess 


ciation as well as subjects whicl 


interesting example of the nicety with 
which very fine materials can be welded 
by the atomic hydrogen method. The 


sample is an 80-mesh screen gauze woven 
of No. 36 gauge monel metal wire, 
the weld was made in the Chicago service 
shop of the General Electric Company 


and 





L 


Atomic Hydrogen Weld in Fine Gauze 
ire. 


The weld, of the edge type, was made 
by clamping the two pieces of gauze be 
tween 


, 


about %"x1” 
gauze 


steel 
the 
ampere 
diameter 


two pieces of 
leaving the edge of 
out about #”. A 21 


with 


extending 
current was 


used tungsten elec 
trodes 
It was found 


started toa 


when the metal 
results could be 
holding’ the arc a short dis- 
from the weld so that the 
metal gave the appearance of a half moon 


that, 
flow, the best 
secured by 
tance away 
It was also necessary to move as fast as 
possible when welding in order to prevent 
burning the material and at the 
to hold a steady arc. 

\fter the weld had been completed the 
clamps were removed and the gauze flat 


same time 


tened out 
- -———-- @—-—-- —- 


Lorn Campbell, Jr., on 
European Trip 


Lorn Campbell, Jr., President of the 


Harris Calorific Co., Cleveland, Ohio, 
sailed from New York on the Steamship 
Paris of the French Line on August 
15th for Plymouth, England, in which 


is expected to remain for a 
After that, probably 
off a little 


and will 


country he 
couple of weeks 
with the idea of 
Start 


some time in 


cooling 
he plans to north 


and Swedet 


Norway 


ENGINEER 5] 


Early in the fall Mr. Campbell states 
he w work his way south through 
Russia, Germany, Roumania, France 
ind Switzerland, and finally down to 


It is his present plan to make 

the return from Italian point, 
: 

also touching at Algiers and 

Che proposed trip is intended 

about three months, and we 

that 


some 
probably 
Gibraltar 
to last for 
are told 


trip 


this is strictly a business 


oe — 
Hunt Laboratories Have 
X-Ray Installation 


The Robert W. Hunt Company, Chi- 
cago, has recently added to its engi- 
neering laboratory a special room for 


making examinations of 


X-ray 


ing materials 


enginecr 
This room is equipped 
with a Coolidge tube operating at 200, 
000 volt \n interesting four page 
been prepared which gives 


bulletin has 


a description of this service together 
with illustrations and discussions of 
many typical cases in which X-ray in- 


vestigations can be used in industrial 
work. 


-_— ~ e—- — 


Here’s the World’s Youngest 
Are Welder 


Welders who attended the recent con 
vention of Iowa Blacksmiths and Iron- 
at Spencer, lowa, nominated a 
for entry in the ‘Welders’ 
Hall of This new candidate is 
Master Raymond Joyner of Danbury, 
lowa, who is believed to be the world’s 
youngest master arc welder. 

Raymond is twelve years old and is 


workers 
new name 
Fame.” 


in the sixth grade at school. He has 
been are welding for about two years. 
\fter school, on Saturdays and during 


summer vacation, Raymond works as a 
father’s shop, and Mr. 
Joyner says that this is because the boy 
likes to weld and finds it more interest- 
ing than playing games. Frequently, 
Raymond has turned in several dollars’ 
worth of work a day, and at no -time 
have any of the jobs which he has done 
back to the shop on account of 
It is stated that if there 


welder in his 


come 


dissatisfaction. 











The World's Youngest. 


is any question as to the proper manner 
f handling a _ particular job, the 
youngster usually has a suggestion to 
make and his suggestions are considered 
just as seriously as those made by other 
welders in the shop. 
lhe accompanying photograph, which 

was taken during the Iowa Blacksmiths 
Convention, by E. C. Caluwaert of the 
Nort Mfg. Co., shows 
mond with a gasoline 
welder. 


] 
1 
I 


hwestern Ray- 


welding engine 


driven Hansen ar 
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Westinghouse Building Largest 
Welded Steel Condenser 
1 condenser evet 
being built by the 
and Manutacturing 
Philadelphia Works 
lectric and (gas Com 
This is a 65,000 
r of the single pass, 
steel plate construction 
kilowatt 


use turbine 


75,000 sing] 
generating 
a decided depar- 
manufacturing, utilizing 


14 
a 


marks 


Ing In a new held 
* 


Portland Section A. W. S. 
Elects New Officers 


American 


let Portland section, 


At the annual meeting of the 
Welding So« 
were clected 


officers 
and activities for the coming 
year discussed 
Geo. C 
production manager Steel 
& Pipe Co ice-chairman, FF. V. 
Beall Pipe & Tank ¢ 
ircr, Wm. P. Kellogg, district man 
\ir Reduction Sales Co 
(;. B. Herington, consulting engineer. 
It was proposed that 
held 
the Professional Engineers of Oregon and 
the Americar Institute of Architects, 
Portland chapter and other in- 
terested 


The new hairman will be 


Dierking. lank 
Romig, 


envinec,, 
secretary, 


a joint meeting be 
Building 


with the Oregon congress, 


pt ssible 


bodies, and bring before the 


New Oxygen Company 
Formed in Denver 


Denver Oxygen Company, lo- 
Naval: street, 
started production in its new 


July Sth Ihe 


it 901 Denver, 


Colorad 
plant on president of the 


Hord, who has 


ws ine 


new company 
been for many vears engaged in the 


oxygen business in Texas, and he has 
Cabiness of 


\llison of 


have 


associated with him ( ( 


Oklahoma _ gna |. i 
Wichita 


Texas, who also 








RADIATOR SERVICE 
WELDERS SUPPLIES 


orm. 


ari ey hr 
, . 


WELDING ENGIN 
nal men the rather re- 
craftsmanship and 
he improved engineer 
welding has assured 
itures promised at this 
proposed meeting is a_ special 
which William P. Kellogg, 
the sectior district 
Air Reduction Sales 
hearsed and 
B. Herington, secretary 


program 
treasurer ; 
manager 
Company, has 
developed According G 
ot the 
meeting will, no doubt, be 


section, this 
held in the 
papers on the 
welding will 
together with the 
st operation of structural welding. 
‘The Welding society 


ng together hay 


early tall, and slides and 


progress ol pressure 


be made 


and others work 
developed quite thor 
oughly scientific means of judging the 
developing the 


physical qualities of individual welders’ de 


efficiency of welds and 


livered work he matter is thus reduced 

from a chances to not only known 

result by 

result by the physical test records of indi 
Herington 


ut known anticipated 
vidual welders’ operations,” 
continued 

. 2 —_ ae 


Wisconsin Welding Conference 
in October 
Noti }e has be en 


ing conference will be held under the 
Department of Me- 
College of 
University Exten- 
University of Wis- 


received that a weld 
auspices or the 
chanical Engineering, the 
and the 


sion Division of the 


Engineering, 








been engaged in the oxygen business in 
Texas up until April of this year. The 
plant in 
Denver and is equipped to turn out 160 
220-cu. ft 
hours Phe 


company has a_ ftorty-meter 
cvlinders of oxygen every 24 
illustration shows the first 
cylinder of oxygen from the new plant 
being delivered to the U. S. Welding 
Works of Denver. is owned by 
Lofgren Mi 
in the welding 
many years Mr. Hord states that a 
complete line of welding supplies, in- 
cluding carbide, will be carried. 


which 
Chas Lofgren has been 


business in Denver for 
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WHOLESALE 
Oxygen Acetylene Ges 


Ne 





First Cylinder of Oxygen Off the Line of the Denver Oxygen Company Being Delivered 
to the U. S. Welding Works. 


conference 
chanical-] 
Colle veo 
lectures, 
discussions 
the cor 
Dorrans, 
Univer 


« 


Bulletin Tells How to De 
Pipe Lines for Pressure 


\ four 
been issued 
Mill Company, Mid 
the subject of LD 
for Pressur¢ 
the bulletin 
sion which 
lines under 
gether wtl 
tion between 


wall thickness 
° 
Westinghouse Bulletin De 
New A-C Welder 
\ leaflet 
Westinghouse 


pany 


ribes 


1S devot 
new FlexAri 
100 ampere capa 
The bulletin dis 

of applicatio 

list of the disti 

the constructior 
showing the 
power cost of 

ing current 

. 


New Ryerson Bulletin Includes 
Welding Rod & Equipment Dat 


Joseph T. Ryers 
have recently issu 
tvpes of welding 
illustrated and des 
formation on uses 
first pages contall 
and electric welding 
two classifications 
representing < 
scribed The stru 
and purpose ot 
The 


subject of 


second Sec 
acetyl 
equipment. In 
equipments ot! 
to < 
welding outfits 


welders 


— * 
Page Distributing Aluminum 
Fence Booklet 


One of the rt 
fence industry hi 
aluminum for the 
wire fences. It is n 
approval by the t1 
it is non-corrodabl 
periodic painting t 
dition A. booklet 
num Fence” outlini 
aluminum fence, hi 
and a copy can hb 
Steel & Wire Com] 








erican Brass Co. Exhibit 


{m 


it Boston Show 


of The American br 
National Metal 


nstrations of OXx\ 


ass 


bit at the 


be de hit 


with Tobin Bronze rods 


mpany will occupy 


Brass ( 
hirteenth 


annual ex 
e held on Commonwealth 


21st to 25th 


September 


es Gallo, a well known 
he e ding 11] 4} 
yronze welding, Will ive 
welding demonstrations and 


visitors in the proper met! 


etvlene welding with Tobin 


addition to the demonstra 


ill be displayed an excellent 
cast iron pieces that have 
welded with Tobin Bronz 
Everdur Metal, a copper 
ese alloy, weldable by all 
be shown in. sheet, wir 
cast forms. There will alsé 


f Everdur tanks constructed 
electric welding. WV. Harold 
t Manager, will be in charge 
— 

Experiments Show Effect 


of Nitrogen 


s of tests was recently made 
otvest in his laboratory at 

S. Arlington Ave., Indianapolis, 
termine the influence of nit 

the physical characteristics 

etal. he specimens welded 


i¢s long, 3 inches wide at 


d 2 inches wide for a dis 
ibout 4 the center of 
One-quarter inch boiler plate 
hroughout 

trode 


as shown in t 


inches in 


Several different 


materials were used 


11 
le Tollowing 


la 


Depth of 
Spec. Welding Penetra- Nitrogen 
N Wire tion Content Remarks 
0.08 to 0.06 Ca for 
0.10 
0.08 0.0 OO ¢ g 
0.08 OO OOF ¢ gf 
0.10 
0.07 0 ‘ ri 
10 
ut rou ) ( ¥ 
) (a 
0.09 to 0 Cat 
0.08 .12 to 0 ‘ 
0.09 
oo { 
70.10 
0.06 0.12 Ca 
0.04 
0.09 | Car x 
0.11 
ens were welded by the 
using 5/32 inch wire, 125 


1 volts across the arc ona 
Mhe depth or 
scertained by 


» 
i ~ 


elder pene 
the 


test 


having 
bead the 
rupture 


inch 


on 
ich, after 


vas sawed in half in the 


e bead and etched with 


nitrogen content was de 
utting out 200 
tal for analysis. The con 
hed by Mr. Notvest as a 


se experiments 


grams of 


are 


THE 


under 


WELDING 


that nitrogen in fusion metal it in eX 
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a3 


content, the ultimate strength in pounds 











cess 0.01 per cent slightly increases per square inch and the percentage of 
the yield point and ultimate = strengtl elongation in inches 
with ¢ responding decreases in elonga In commenting on these conclusions, 
tion Second, oxygen in excess in the Mr. Notvest points out that there are 
| Laane 3 i Sane seessees sassuaneeses Oe 
} y * ; 4 T . im? ioe rs | | 
} yea t +4 + 
}+——_> + ) ae wi - - + eee 
t * ~* + } ; 
be + : + - + | bot 
RI : pts 
poe ne ++ ~ + ++ oe ae eee oe ——— - +e goose 
} + } 5 at ; 
} so Oe STS | } | 
| | 
at t AN 1 poe ana A an al 
} aA TN | 4 
- } i | Ss 
st Seas wi rt at + + + BS oe Be i a 
t¥era Yer ty } ¥ | eee 
} at Tt sod. } : 
SE nN eS eee Sees Gaara Eee ee SeerenenD (Sen ares Gee Gee eree a ananen arenes ++ gh 4. 4 + + e 
a8} 4 A, yaa b wa le ao \s 4 ‘ oA 4 ° et s lea be bet b bee 
LEGEND: I—Percent Elongation in Two Inches, 
lt—Depth of Penetration in 1/100 of One Percent. 
Itl—Nitrogen Content in 1/100 of One Percent. 
1V—Pounds Per Square Inch Ultimate Strength. 
fusion etal causes red shortness, the bound to be differences between clec 
* o 
criterion of this being whether the trodes of various manutacturers, not 
fusion metal can be forged or whether only on account of the difference in 
it can be bent or twisted without frac chemical composition, but also due to 
ture when heated to cherry red. Third, the methods used in drawing the wire 


1 reduces the ab 


heavy flux coated wire 


1 


nitrogen by the fusion metal 


Fourth, that all 
wire should be 
test. The 


graphicall 


sorption o! 


welds made with bare 


submitted to a forging 
accompanying diagram shows 

in the case of each specimen 
the depth of penetration, the nitrogen 


Armco Publishes Bulletin 
For Foremen and Plant Managers 


The American Rolling Mill Company, 
Middl ton, bulletin 


f bulletin 


Ohio, publishes a 


r foremen each week his 


was established for the purpose of mak 


] 
| 


ing available the long experience of the 


Armco organization in safety and trai 
good wil 
the reduc 


points out 


ing, and to build institutional 


Each bulletin is directed at 


tion of operation costs and 
common sense methods for the foreman 
It is stated that the 


trom experi 


or manager to use, 


drawn largely 
Works Training 
We are advised that the 
Rolling 


Mill Company 
add a limited number of fore 


material is 
ence in the Program ot 
the 
Americal 


company 


willing to 


men or executive readers to the lis 


Such requests should be 
H. W. Wright, 
Publications, American 
Co., Middletown, Ohio. 

— — o - —<_ 


New Lincoln Bulletin Gives 


addressed to 
Supervisor, Personne] 


Rolling Mill 


Design Information 


bulletins issued by the 


| lectric S.. 


[Two recent 


] 


Lincoln 


contain interesting and useful inform 


tion on the design of welded structures 
One of these is Plate 25 in the Lin In 
series of Studies in Structural Ari 
Welding The subject is “Arc-Welded 
Mill Buildings,” and particular atten- 


tion is given to the design of bar 
The other bulletin is No. 21 of a series 
of Application Sheets. It is 


“Design of Bases for 


yousts 


sub 


Ma hit 7 


on the 
ject of 


ery. 


( leve land, ( Yhio, 


\nother influence is the 


chemical composition of the flux used; 


important 


1 
} 
l 


y, the physical characteristics 


ry 1 
and, Nal 
of the deposited slag—some of these 


lag deposits being easv to remove with 


1 hammer and others being quite dif- 





Speed Reducer Housings 
of Welded Construction 


Since the publication of a item 
regarding the welded steel gears made by 
the Philadelphia Gear Works in a recent 


issue ot 


news 


The Welding Engineer, there has 


been received an additional bulletin which 
describes a complete line of steel speed re 


ducer housings made by the same company. 


rolled construction. It is 
that in steel mills or in other 
service sudden impact 
would — ordinarily 
iron reducer casing, 


of welded 
] 


pointed 


steel 
out 
where 
objects 


strenuous 


with heavy 


ush a cast these in 


destructible steel housings protect the fine 


hanisms which they contain from 


violence. An increase of from 75 per cent 
to 100 per cent in strength is claimed to 
be the result of using welded steel con 
struction. The product illustrated above 


herring-bone gear speed reducer made 
r straight line drive. 


- * 
Magnetic Testing Equipment 
Catalog Issued 


Catalog No. 3 recently issued by the 

\nalysis Corporation, 4244 
Street, Long Island City, N. Y., 
illustrates several 

equipment for the inspection of ma 
terials by These 
equipments are supplied for either lab- 
oratory use or for factory and mill use. 
In the 


+h 


escribes and 


types 


magnetic analysis 


investigation of magnetic steels, 
ey have been able to determine many 
important properties, and 
to indicate the lack of 
certain properties in a 


particularly 
uniformity in 
single piece 





of THE 


Roebling Issues Complete Catalog 
of Welding Products 


\ new catalog of wire and wire 


products has recently been issued by 
John A 
ton, N lis 18 a 280-page 


pocket flexible 


leather portion of the 


Roebling Sons Company, Tren 
volume, 
Imitation 
cover aru 
specifications and 


book 1S devoted 


vrades of wire 
with in- 


handling 


illustrations of various 
rope, fittings and accessor;ries, 
ordering and 


Another 


Roebling 


structions for 
these products portion is de- 


scriptive of the line of welding 
welding and 
flexible 
welding 
of wire gauges add to the value of this 


catalog as a hand book, and it 1s fur- 


wire for gas and electri 


the Roebling line of insulated 


cables for electric ar Tables 


nished with a comprehensive index 


4 
New Purox Welding Torch 
and Cutting Attachment 
The Linde 
York, N \ 


additions to its line of Purox medium pres- 


\ir Products Company, New 


has recently made two new 


(T- 


Purox No. 11 Welding Torch and Cutting 
Attachment. 


sure apparatus for oxy-acetylene welding 
and cutting Purox No. 11 Weld 
ing Torch, which supersedes the Purox No. 
10 Torch, has a welding range extending 
from light sheet metal up to work as heavy 
plate In spite of this wide 
stated that the torch is very 
has perfect balance 


Che new 


as % in. 
range it is 
light in 
The tips are of one-piece, hard-drawn cop 
so designed that 


weight and 


per construction and are 
easily adjusted as 
Five tips are fur 
nished as standard equipment. The Purox 
No, 21 Cutting Attachment designed for 
use with the Purox No. 11 Welding Torch 
that it will cut 
metal up to 2 in. in thickness. It weighs 


the head angle can be 


desired by the user. 


The manutacturers state 


pounds and is furnished with one 
tips. By 


only 1! 
and two Purox cutting 


means of this cutting attachment the weld- 


prec 
ing torch can be easily and quickly con- 
torch. An adaptor 
is also available which makes it possible to 
use the Purox No. 21 Cutting Attachment 
the Purox No. 20 Welding Torch 


verted into a cutting 


with 
a 

New G-E Welding Sets 

Have Many Improvements 


The General Electric Company §an- 
single operator 
which are incorporated 
improvements past designs. 


This has been designated the WD-20 line 


nounces a new line of 
welding sets in 


many over 


WELDING 


as the types are numbered WD-21, 
24 and 26, 100-, 200-, 300-, 
100- and 600-ampere ratings respectively. 
It includes both 
sets, the basi 
but a_ slight 
portable. 


o> 9 


» Ys, 


covering the 


portable and _ stationary 
form being stationary with 
needed to make it 
Types include those for opera- 
tion on either alternating or direct current 
at all standard 
of alternating 


change 


voltages 
current, 
quencies and 2 and 3 


and, in the case 
standard  fre- 

Gasoline- 

engine-driven sets will also be available. 


phase 


New G-E WD-20 Arc Welder. 


Among the principal advantages claimed 
for the line are the use of two-bearing 
types up to 600 
amperes; compactness and light weight; 
and greatly improved welding characteris- 
The sets are self-excited with a 
tapped series field for major current ad- 
shunt field rheostat giv- 
ing duplex voltage control. 

The latest design of standard a-c 


construction on the a-c. 


tics. 
justments and a 


motor 
has been specially adapted for use in the 
Generators are of a distinctive 
new design while retaining many features 
of the past equipment. The direct-current 
motors are of the latest standard d-c. de- 


a-c. sets. 


sign. 

A typical a-c. set consists of a generator 
with an overhung driving motor mounted 
on a simple base to which is attached a 
strong sheet-metal control cabinet enclos- 
ing the generator control devices, meters 
and motor starting equipment. <A specially 
designed transformer-reactor is mounted 
in the under the generator. Base 
supports are arranged to be bolted to the 
floor or to have axles and wheels readily 
attached. The whole assembly occupies a 
minimum of space, a typical 300-ampere, 
a-c. set standing 36 inches high and 50 
inches long by 23 inches wide. The weight 
of such a set is 1,865 pounds. 


base 


. ——— 


New Flux Coated Electrode 
Has Woven Wire Cover 


flux coated electrode 

announced by the 
Woven Welding Wire Co., Roselle 
Park, N. J. This product is a patented 
electrode, consisting of a base or solid 
which has woven on it many 
strands of fine pockets be- 
tween these strands of wire being filled 
with flux. This possible the 
production of a great variety of metal- 
lurgical varving the 
composition of the wire and 
the composition of the flux. The woven 


\ new type of 
has recently been 


core 


wire, the 
makes 


combinations by 
outside 


ENGINEER 


wire helps to hold the 
as metal lath helps t 
wall. The thickness 

be controlled by vary 
of the woven wire, 


integral part of the 


Flux Fills the Strands of Tt 
Woven Electrode 


manufacturers state that 


electrode is well adapted 
arc welding due to the 
woven fine wire 1s 

tact with the feed rollers 
is of uniform thickness t 
entire length. It is stated t] 
ful results have been obtains 
ing welds of tungsten 
a Rockwell 
scale. It is planned to marl 
material through distributors 

—__——_ 


New Milburn Combination 
Cutting and Welding Torch 


hardness of ¢ 


The Alexander Milburn (| 
timore, Maryland, aré 
cutting and welding torch 
Milburn Type RIF-A. TI 


scribed as 


annoul 


being rugged 


aT or ae 








Millburn RIF-A Combination 
construction. The principal 
forged bronze and the tubes 
ver. It has a patended 
pressure valve which is read 
and seats may be renewed 
sembling handle or other 
burn RIF-A 
converted from a cuttir 
welding torch by use of a | 
This adaptor is designed t 
Type FX Welding Tips 


———-— 


New Warner Krom-Aloy 
Welding Rod 


The Warner Engineeri 
welding 


Torch ma\ 


nounced a new 
which is described as a 
will flow at low melting 
high tensile strength. 1 
erties are: 

Color 

Weight per cubic inch 

Tensile strength 


Elongation in 2 


inches 
Scleroscope 
Melting point 
Yielding point 
Reduction in area 
Brinnel hardness 
500 K. G. lead 
Rockwell 

The features 
are that it has 
does not stick or tear 


1 
Cilaimet 
| 


good 








3] 


Tobin Bronze Welding 


put it back in service the 


next day. 







The shear restored to service by 
n Bronze Welding. Inset 
ws close-up view of weld. 

Vork done by Allen Manufac- 

iring @ Welding Company, 

Buflalo, New York. 





CRACKED casting halted the operation of this 

big alligator shear ... right in the middle of a 

day’s work. But welders using Tobin Bronze returned 
it into service the next day! {\ 

Tobin Bronze puts speed into such repairs. Because ANACONDA 
of the low welding temperature required (1650 F), x 

little or no time is lost in preheating. And a Tobin 


Bronze weld makes broken cast-iron as good as new. 


Kr 








There is a suitable Anaconda Filler 
: ; : . ‘ Rod for every bronze-welding pur- 
) ) > ren; -UrTe y -~ Oo — VO é 
Tobin Bronze repair-welding is economical, too. In pein: Pelesinal dnmeaeiie dian 
this case the saving in time and fuel reduced the total Rods, with their melting points, are 
. listed below: 
cost to but $136.70...a fraction of the price of a eee 


new casting. for oxy-acetylene welding 


: ‘ 14 Tobin Bronze’* . . 1625° F 
Anaconda Welding Rods are available through Manganese Bronze _ 1598° F 
lez di i di ’ it ’ f reldi Pape : a F ] : ‘ Brazing Metal —— 1634° F 
eading distributors of welding equipment and sup- Z ee eee, 1625° F 
plies. For those requiring small quantities, Anaconda Electr yas Copper . . aa 4 
Silicon opper e ° ° ¥ 
Welding Rods can now be obtained in clearly labeled Phosphor Bronze . 1922 : 
Everdur® ... . . 1866° F 

ten-pound packages. 


for arc welding 
Complete information contained in Publication B-13. State . . . . em 
Phosphor Bronze «a. 23 


THE AMERICAN BRASS Co. °| eee 


General Offices: Waterbury, Connecticut 
Offices and Agencies in all Principal Cities 


b> Be > Me? | 




















Canadian Mill: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ontario 


ANACONDA WELDING RODS 
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56 T H E 


welds 
it is 
filler rod on 


little Or aL effect o1 the 
is not 
satistactory 


have 
UW he ré 


said to be a very 


color match essential 


copper, brass and bronze alloys 

tool 
taps 
the rod 


structure of the 


that small 
drills 


It is 


such as 


pointed out repairs 


broken and 


we Ided 


can be 


readily with it, as flows 
at low heat, and the 
does not 


is possible to 


freely 
dull 
extent It 
tration through thick sections, 
little surplus metal to be 
job is to be ground flush 


shank change to any great 


get extreme pene- 
very 
removed if the 


leaving 


It has also been 
for repair jobs on auto 


brake 


found satisfactory 


bumpers, body and fenders 


an 
New Cutting Torch Added 
to Rego Line 


The Bastian-Blessing Company, Chi- 
cago, Ill, recently announced a new 
cutting torch designated as the Rego 
Type CC., which weighs only 46 ounces, 
including the tip It has an overall 
length of 2014 inches from the base of 
the handle to the end of the tip nut. 


Wide adaptability as to fuel gases and 


range are obtained through features of 
design and construction which allow 
changing from one fuel gas to another 


including acetylene, hydrogen, carbo- 


hydrogen, butane, propane, etc., by sim- 


ply changing the tip. The operating 
advantages claimed for the torch are 
increased cutting speed, ease of han- 


dling, and low gas 


mn 


consumption. 

















Rego Type CC Cutting Torch. 


Torch head is of drop forged monel 


metal, permanently assembled to the 
seamless drawn monel metal tubes. 
They are furnished in four angles: 90°, 
75°, 35° and straight. The head and 


torch tube assembly are interchangeable 


with anv CC torch handle. The mixer 


head is located at the front end of the 
torch handle and is made of forged 
brass. It serves as a means for secur- 
ing the torch tubes and enclosing the 
mixer, which is an independent unit 
readily removable. 


High pressure valve mechanism 
is in the form of a complete assembly 
located the connections 
where it is protected from damage but 
the use of 


seat 1S a special com- 


seat 


between hos¢ 


accessible without 
The 
position recently developed and is said 
to have 


is easily 
special tools 


qualities. 
It is permanently assembled in an inex- 


exceptional wearing 


pensive seat holder. The high pressure 
valve lever is made from high strength 
It is 
the 
side of for operation 
the third finger, or at 
the side for operation with the thumb 
The torch the 
positive pressure principle, 


drawn stainless steel in one piece. 


furnished in two positions—on 
the 


and 


lower handle 


with small 


medium or 
ten pounds 
of fuel gas pressure being ample for all 
tips 


operates on 


sizes of 


WELDING 


New Welder for Truck Mounting 
Announced by Northwestern 
The 


Northwestern Manufacturing Co. 


of Milwaukee, Wis., announces a new 
Hansen Arc Welder that is designed 
for mounting in a truck and which is 
driven by the same engine that propels 
the truck 





Welder Mounted on Light Truck 


This 


ampere 


200 


generator 


unit consists of a special 
welding 


with a range of from 60 to 


Hansen arc 
325 amperes. 
To this is attached (at option of pur- 
K.W., 110 volt, D.C. aux- 
which power 
for operating electrical tools and lights 


chaser) a 1 


iliarvy generator furnishes 


Unit is operated through “V” belts 
driven from a special four-groove pul- 
ley mounted on the drive shaft. Belts 
and pulley are protected from dust and 
dirt by a special housing. When unit 
is to be used, a clutch lever mounted 
in the cab is released. This disengages 


rear end of truck, and engages the 
as well as the driv- 
Although unit is illustrated 


the 
governor on eneine 


ing pulley 


on a Ford Model A pick-up truck, it 
can be just as successfully mounted on 
and used with any standard make of 
truck. 

© 


Oxy-Acetylene Equipment Works 
on Low Pressure Principle 


\ line of cutting and 
welding torches now being marketed by 


combination 


Jos. C. Paulus & Co., Philadelphia, 
Pa., operates on the low pressure or 
injector principle. In the outfit shown 
in the illustration, each part is inter- 
changeable so that the welding range 
claimed for it is from s»-in. up to 1%- 
in., and the cutting range from %-in. to 
12-in. One feature mentioned in the 
literature of the manufacturers is the 
placing of the mixing chamber far 


enough back from the cutting or heat- 
ing nozzle to allow the gases to expand 
normally and thoroughly before 
they are ignited. When used as a cut- 


unite 


ting torch, it is said to leave a very 
small amount of slag and to produce 
cut surfaces which allow for easy filing 
or machining The cutting tips are 


Above: Combina- 
tion Welding and Cutting 
Outfit. Right: Cutting 
Torch for Hole Piercing. 





ENGINEER 


made in two parts—ons 


and so arranged as 

flame in the f 
The _ preheatir 
unscrewed for 
while the 
in place or removed is 
cutting 
signed 
holes 
of the 


heating 
ring 

’ e 
ciecaning 


cutting nozz]l 


torch shown s 
particularly 

and is interchange 
cutting or weldi: 


- ~ 
“Safe-Weld” Folding 
Face Shield 

The Welding Enginee: 
Milwaukee, Wis., hav: 
ket a folding face shield fo: 
called the “Safe-Weld” shield 
made of one piece heavy 
cow hide with a speciall) 
holder for 
There is also root 


holding 


nm the ¢ 





“Safe Weld’’ Hand Shie 
for a plain protective 
shown in the illustratio1 
the shield. This is larg 


grasp easily and to 
the user ts fully prote 
folds compactly into 

that it 
hip pocket. 


will easily fit 
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NEWS OF THE INDUSTRY 

Engineering Company of Bartlesville, Okla., 
rded the electric welding of 180 miles of 10-inch 
d from East Texas to Port Neches. The general 
n the line are Mitchell Stewart Construction 
Dallas. This is the fifth large main line con- 


740 miles, awarded to the Welding Engineering 


1931 


ews, Secretary and Sales Manager of the Harris 


Cleveland, Ohio, most certainly exercised unus- 


the selection of a locale for his vacation this 
good citizens who tried to avoid the unusual 
s summer by plaving around the nearby summer 
1 well envy Mr. Mathews, who had to don his 
thing while idling the hours away off the ice banks 


land. 


tchester local of the Steamfitters organization, | 


peration of the heating contractors operating in 
have established an up-to-date W elding School, 


195 Prospect Ave., West White Plains, N. Y 


will be under personal supervision of an expert 


vith many years’ experience in the use of the! 


ess in the installation of pipe lines. Mr. Charles 


neral Manager, Craftsweld Equipment Corp., will 


series of talks on latest pipe welding develop- | 


the school is planned for the benefit of steam-| 


urses will be conducted only evenings and on 


rnings 


ett has been appointed vice-president and general 


nager of Revere Copper and Brass Incorporated, with 
at 230 Park Avenue, New York City. Mr. Doucett has | 


ong experience in the brass and copper industry, 

associated with the American Brass Company 
th the Michigan Copper & Brass Company, and 
tly with the present organization, of which he has 


resident and assistent general sales manager 


pp, of the Stepp Welding & Mfg. Co., of Whittier 
making an extended trip through the East on 
pleasure. While away, Mr. Stepp will visit his 


Pennsylvania 


las recently been placed for 750 tons of 48-inch 
led steel pipe by the city of New York with the 
ts, Inc., a division of the American Locomotive 


pe will be used in the Bronx for extensions to 


pply in that district. Fabrication and welding of | 


be in the plant of the American Locomotive Co., 


Ns e 


r Machine & Supply Co., of Oklahoma City, 


ened a welding and machine shop in Arp, Texas. 
‘ 


inch shop is equipped for welding and servicing 
f drilling tools, together with general production 

work in the East Texas field, which is quite 
time. The company is also planning to open 
e in Willow Springs, Texas, in the near future. 
il & Gas Co., of Tulsa, Oklahoma, have com 
for the construction of a 10,000-barre] skimming 
ngview, in the East Texas oil field. Construc- 


this plant, which will require a grea 
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A CHANGE 


in the shade numbers of 


NOVIWELD 












Lenses 





Noviweld Lenses are patented. 


. 

‘I O CONFORM with recent federal specifica- 
tions, the shade numbers of Noviweld lenses 
have been changed, as shown below. The new 
Noviweld numbers are determined from Bureau 
of Standards density formulas. All Noviweld 
glasses are engraved and marked according to 
these new numbers : 


Old No. 4 is now New No. 3 Shade 
Old No. 5 is now New No. 4 Shade 
Old No. 6 is now New No. 5 Shade 


Old No. 8 is now New No. 6 Shade 
Old No. 10 is now New No. 8 Shade 
Old No. 12 is now New No. 10 Shade 
Old No. 15 is now New No. 12 Shade 
Old No. 18 is now New No. 14 Shade 
Underline the numbers you order, and 
change your records now ! 


* 
IWELD GLASS the standard 


AO Noviweld Lenses are recognized as the stand- 


mie 
Zn DP 


Pp 


ard protection against injurious infra-red and 
ultra-violet rays. Noviweld allows comfortable 
vision, and a clear view of the work — without 
retinal fatigue. 
Look for the Noviweld trademark (V”) 
on all Noviweld glass. 





| beget CAL 
e installation of the different equipment, piping AMERICAN OPTI 
for 


has already started. The contracts the 
n of welding work, installation of stills, towers, 
‘tc., have been awarded to the Southwestern 
Corp., of Los Angeles and Tulsa. Plans are f 


n of the plant by Oct. 15th 


Company 


SOUTHBRIDGE, MASSACHUSETTS 
Safety Division: Branches in Principal Industrial Centers. 





THE WELDIN 


Spokane, Wash., who han 


Company, 


dle Blue Tank Oxygen in that district, have recently taken 


Smith line of welding and cutting equipment Ms, Mise 


\ com- 


and electric 


sin charge of this division of the organization 


plete line of equipment and supplies both gas 


welding will be carried 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line. minimum 4 lines. 


Count 8 words to line. Add 6 words for keyed address. 


HELP WANTED 


open through 
Portabk 
Liberal Commission 
1314 E 


Salesmen and Distributors— arc: 


rut | = 


territory 
and Canada Gas 
Driven Arc Welder and 
The Mon-Are Welder & 


Cleveland, ©} 


our attractive 


W elders 


Electric ¢ 


on very 
Spot 
h St 


ist 107th 


FOR SALE 


Welding and Machine Shop 


clusive shop in 


Established 11 
35,000 population 
\ddr 2S Ele 


Barbara, Cal 


vears, only ex- 


growing city ot (Owner 


Weld 


Wishes to retire 


Works, 16 W 


Price at a 


Haley St., 


sacrihncs tri¢ 


ng Santa 


Welding Machines—()n account ot 


and installing 


moving to 


the 


new plant 


alternating current, we have following weld 


ine machines for sale 
Electric 


Electric 


100 ampere Gene ral 


00 ampere General 


1—300 ampere Lincoln 


1—250 ampere General Electric 
Lincoln 
first class shape. Motor 


W orks, 


1—200 ampere 


All are 
volts 


ball machines, 
\pply City 


Philadelphia, Pa. 


bearing 


dire current Quaker lron 


Richmond and ‘Tioga St., 
POSITIONS WANTED 


Arc Welder—14 vears’ experience on refinery, sheet metal, 
Good electrical education; 


travel a. 3 


and 18-8 alloys 
Married, willing to 


Ind 


boiler, structural 


know 


Karr, 912 Morgan St., 


mining machinery 


Carlinville, 


Combination Welder—18 years’ experience including boilers 


and tanks, iron and steel sheet metal and brazing. 


Both 
mills; pipe line 
Oil City, Pa 
Combination Welder—14 years 
pressure tanks, 
iob arried 


Iowa 


castings, 
steel 


Ave 


maintenance in oil refineries and 


John B. 


and 


field 


fabrication 


welding Davis, 13 Grove 


on high and low 
Wish 


oln St., 


experience 


foundry and repair work permanent 


Emory E. Cov, 623 Lin Dubuque, 


Arc Welder—11 years’ experience in various classes of are 
welding seeks steady position with manufacturing industry or 


maintenance work. 


H. Furman, Box 466, Matamoras, Pa 





SHURLITE Torch Lighter 


Safe, convenient and easy to oper- 
ate. Ample sparking to light torch 
the first time. Tips long lived and 
easy to replace, 


WRITE FOR SAMPLE AND PRICE 
G. C. FULLER MFG. CO. 


Established 1917 


905 Sycamore St. Cincinnati, Ohio 
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Combination Welder—T hre« 
production welding. 
Weld 
M. A. 
Ohio. 


years’ exper 
Experience with carb 
Prefer foreign work. Good referen 


Laughbaum, 5582 Dalewood Road. 


Arc, Spot and Acetylene Welder— Y ou: 


experience 


arc, spot, acetylene 7 


corporation employing 51 welders 


sketches and lay out work. Desir 


welder foreman anywhere. Box 432, 


vears’ 


Oxy-Acetylene Welder—10 


ment 


experi 
automobile work 
out Willing to travel 

W. South St., Frankfort, Ind 


welding; know 


and lay work. 


Combination Welder—1i1 years oxy 


arc welding experience on work rangi 


down to automobile fenders. Know 


cast iron and cast aluminum welding 


mended. A. J. Smith, 6819 S. Emerald A 


Electric Welding Supervisor— First 


vears’ experience on tank, oil ret 


lamation welding; 9 years as foren 


shop over one 


Unusual referen 


in large tank and boiler 


but desire change 


ing Engineer 


Combination Welder—Canadian, 13 


and arc welding; can read blue prints 


Just 


finished on large welded bridge j 


Have excellent references. W. Tor 


Toronto 9, Canada. 


Sales Director—Man 


territories, hiring and instructing met 


thoroughly experiet 


with arc welding machines and welding 


isfactory ability to get results Experier 


ing and promotion work. Location cl 


but not absolutely necessary. Box 418, Tl 


neer, 








ALUMINUM WELDING FLUX 


improved, now at new low prices. 


Will weld everything concerning aluminum and its alk 
Good for Arc Welding. Successfully introduced in Airp! 
industry. Prompt delivery. 


DR. FRED POST Peekskill, N. Y. 











For 


MACHINEABLE 
CAST IRON ARC-WELDS 


Use 


SOFTITE 


And Titan No. 1 Welding Rod 


Titan Metal Products Company, Inc. 
110 East 42nd St., New York. 























